
-111111.°

11.25

2.e

FIJ
3 2

2.2

II=2 0

1.8

1.111. 11111 1.6



DOCUMENT RESUME

ED 133 708 CS.003 149

AUTHOR Stallard, Cathy ,

TITLE Effect of Selected Prereading Skills on Subsequent
Reading Achievement. Techhical Report No. 392.

INSTITUTION , Wisconsin Univ., Madison./-Research and Development
Center for Cognitive Learning.

SPONS AGENCY National Inst. of Education (DHEW), Washington,
D.C.

PUB DATE Aug 76
CONTRACT NE-C-00-3-0065
NOTE 244p.; For related document see CS 003 150

EDRS PRICE MF-$0.83 HC-$12.71 Plus Postage.
DESCRIPTORS *Beginning Reading; Grade 1; PrimaryEducation;

*Reading Achievement; *Reading Instruction; *Reading
Readiness; *Reading Research; *Reading Skills

ABSTRACT %.
The effect of mastery of threeprereading skillS

(letter order, letter Orientation, and word detail) on first7grade
reading achievement was investigated in a study of 1068 students from
42 randomly selected c rooms; 6$7 students completed all
instruments and could..be cluded.in analyses of iresults. Systematic
instruction was given to. 0 Olassnooms for geometric shapes/outline
figures and to 11 classrooms for letter/word stimuli;, the remaining
classrooms served as a control group. Preceding the period of'
systematic skill inStruction, -testb of prereading skills and of '

reading readiness Vere administered. Immediately.following
instruction gnd again 18 weeks later, the test of prereading.skills
was.readministered together with 'a test of reading achievement.
Analyses indicated Significant diffeeences between reading
achieiement scores of students who began first grade.with a mastery
of skills and students who did.nOt and between children who attained
mastery by November and those who did not. The nuMber of children ithO
changed from honmastOry to mastery was significantly greater in both'
treatment groups than in the. ccittol group. (Author/AA)

************4!*******************************************************w
- -

21t Documents acquired.by ERIC-include many informal unpublished *

* materials not Orailable from" othêr §ources..ERIC makes every effort *
.-* to obtain the bkst copy avainib1.6.,Nevertheless, items of marginal *

* reproducibility are eXten encountefed and this affepts the gutlity
* of the microfiche and hardcopy 'reprodhctiohs XRIC makes Available *

* via the ZRIC Document ReproductiOn Sarvi;pe-(EDRS). EDRS is not *

* respohsible for the quality of the original document. Reproductions *.
* supplied by EDRS'gre the best that can be made from the original. *

,

0



rn,

oc)

U S MINT OP HEALTH.
'EDUCATION a VALPARIE
NATIONAL INSTITUTE OR

EDUCATION

THIS DOCUMEN T HAS SEEN REPRO-
DUCER EXACTLY AS RECEIVED FROM

THE PeRSON CalkORGANIZATION ORIGIN:
ATING IT POI TS OF VIEW OR pPINIONS
STATED CONOT. NECESSARILY REPRE-

SENT OFr AL NATIONAL INSTITUTE OF
EDUCATION pOSITION OR POLICY

Technical-Report No. 392

. EFFECT OF SELECTED PREREADING SKiLLS
ON SUBSEQUENT READING ACHIEVEMENT

by

Cathy Stallard

Report from the Project,on
Conditions of School Learning and

Instructional Strategies

,Wayne,Otto
Faculty Associate

Wisconsin Restarch and Development
Center for-Cognitive Learning
The University of Wisconsin-

Madison, WisconSin

Aagusi 1976

,r

T



,

This Technical Report is a doctoraldissertation rePorting research supported by

the Wisconsia Research and Development Cente7 , Cognitive Learning. Since'it has

been approved by a University Examining Comm.= , it has not been reviewed by the

Center. -It is published- by the Center as a record of.some of the Center's activities

Ibisconsin Memorial Library.

and as a service to the s Udent. The bound original is in the Univarsity of

Published by the Wisconsin Research and Development Center for Cognitive Learning,

stipported in part-as a research and.development center by funds from the NatiOnal 9

Tnstitute of Education,'Department of Health, Education, and Welfare. The opinions

exgressed herein donot necessarily reflect the position.pr policy of,the Retrial

T1'

titute of Education,and no_official endorsement brihat agency should be inferred:

Center.Contract No. NE-C 0;0,-0065
/

3



WISCONSIN RESEARCH AND DEVELOPMENT
CENTER FOR COGNITIVE LEARNING

MISSION

The mission of the Wisconsin Research and Development Center
for Cognitive Learning is to,help learners develop as rapidly
and effectively as Possible their potential as human beings
and as contributing members of society. The R&D Center is

striving to fulfill this goal by

conducting research to discover more About
how children learn

developings40proved instructional strategies,
processes Ud-materials for school administrators,
teachers, and children, and

offering assistance to educators and citizens
which will help transfer the outcomes of research
and development into practide

A

'PROGRAM

't,

,The activities of the WpcOnsin R&D Center are organized
around Cne Unifying theg-, Individually Guided Education.

FUNDING

The Wisconsin R&D Center is supported with funds from,the
National Institute of, Education; the Bureau of EduAtion for.
theAtdicapped, U.S. Office of Education; and the university
bf- Wisconsin.

iii



ACKNOWLEDGMENTS

I would like to extend my,deepest gratitude to the

people who gave suppbrt to me or to the ideas expressed in

\this study. ,These people are:

My mother, whose optimism and deterMination created

the set of values, that carries.the through each day;

My father, whoe love instilla a belief that I.am a

person of value and worth;

My sister, Bobby and.Billie who Jove,me;

Dr. Gerald Ward, Dr. Charles Evans, Mrs. Mary Houghton,

Mrs. Edna Franklin and all reading,specialista, teachers "And

children of the Fort Worth Independent School Diatrict,, whose

hard work throughout the study'made the implementation process'

both enjoyable and thorough;

Sandy, Dixie, Greg, Bruce, Bev, Elene, Elvira, Sara, Lois,

gve, Henry, Ann, Karlyp and.Paul, whose friendships I cherish;

Dr. Peter Nemenyrand Larry Winkler, who aided in the

analySes of data; k. r

Dr. Wayne Otto and Dr. Richard Smith who taught me to

' expreas-myself in writings;

Dr. Wayne Otto, Dr. Richard Venegiy, Dr. Robert ,Davidson,

Dr. Thomas Rirrett and Dr. Richard Smith, who, in addition to

.
theft numerous and continuous professional res \IS onsibilities,, gave lime

and thought to my study. They created'an enlightening and challenging

oral examinnt I an.

5



Dr. Wayne Otto, Dr. Richard Venezky and Dr. Robert

Davidson. They gave of themselves to me. Their thought,

concern and guidance are reflected in this study. The example,

.they.set, tile words they said, the critiques they wrote and

the effort they expended are apart of each of the following pages:

Dr.-Wayne Otto, who will be a part of every professional

contribution, I ever make.

v -

').



TABLE OF CONTENTS

Page

Acknowledgtents iv N

List of Tables ix IX

.List of Figures xiii

Abstract xv V

Chapter I. Rationale 1

Chapter II. Method 48

Chdpter III. Discussion of Results and Presentation of
Limitations of Study 68

ChaPter IV. Summary, Conclusions and Implications . . .,128

References 145

Appendix-A 150

Appendix B 197

.Appendix C ,, 206

Appendix D 4 1 212

7

vii



LIST OF TABLES

Table
/

lk Page

1 Correlational Studies Of Ability to Attend to the
Prereading Skills of Letter Order, Letter Orien-
tation and Word Detail and Scores on Measures of
First-Grade Reading Achievement 18

2 Schools Participating in the Study 50

3 Comparisons Between the Sex, Race, Age, Readiness
Score and Prereading Skills Visual Subtest Scores
in Original Population and Subjects in Study. . . 53

4 Classification of Subjects by Socioeconomic Level
of Community in Which They Live, by Ethnic Back-
Ground, and by Time that Mastery of'Letter Order,
Letter Orientation and Word Detail Was Attained . 70

5 Comparisons Between All Subjects Who Did and Did
Not Master Letter Order, Letter Orientation and
Word Detail In September of Their First Grade
Year on Measures of Reading Achievement, StAx,
Race, Age and Socioeconomic Level ..... V 72

6 Comparisons Between Reading Achievement Scores of
Anglo Students In High Socioeconomic Communities
Who Mastered and Who Did Not Master Letter Order,
Letter Orientation And Word.Detail in September
of Their First Grade Year

Comparisons Between Reading Achievement Scores of
Black Students In High Socioeconomic Cormunities
Who Mastered and Who Did Not Master Letter Order,
Letter Orientation and Word Detail In September
of Their First Grade Year

8 Comparisons Between Reading AchieVement Scores of
Anglo Studenta in Middle Socioeconomic,Communities
Who Did and Did Not Master letter Order, Letter
Orientation and Word Detail in September of

, First Grade Year

!.

9 CompArisons Between Reading Achievement Scores of-
Black Students in-Middle Socioeconomic Communities
Who Mastered or Who Did Not Master Letter Order,
Letter Orientation and Word Detail In September
Of Their First Grade Year

8
ix

74

75

77

78



List of Tables (Continued)

Table

10 Comparisons Between Reading Achievement Scores of
Mexichn American Students in Middle Socioeconomic
CommOnities Who Mastered or Who Did Not Master
Letter Order, Letter Orientation and Word Detail
By September of Their First Grade Year

Page

80

11 ,Comparisons Between Reading Achievement Scores of
Anglo Students in Low Socioeconomic Communities
Who Did aud Did Not Master. Letter Order, Letter
Orientation and Word Detail in September of

.
Their First Grade Year 81

12 Comparisons Between Rending Achievement Scores of.
Black Students in Low Socioeconomic Communities
Who Did and Did Not Master Letter Order, Letter
Orientation and Word Detail in September of
First Grade Year 83

13 'Comparisons Between Reading Achievement Scores of
Mexican-American Students in LowSocioeconomic
Communities Who Did and 'Did Not MaUter Letter
Order, Letter Orientation and Word Detail in
September of First Grade Year 84

14 Comparisons Between All Subjects Who Did Not
Attain Mastery of Letter Order, Letter Orientati
And Word Detail By September.and_Who Either Attain
or Did Not.Attain Mastery in No-Vember of Their Firs
Grade Year on Measures of Reading Achievement, Sex,
Race, Age and 'Socioeconomic Level

A

15 Comparisons Between Re4ling Achievement Scores of
Anglo Students in High Socioeconomic Communities
WhoYere Non-Masters of Leiter Order, Letter
Orientation and Word Detail in September and Who
Either Did or Did Not Master These Skills by
November of Their First Grade Year 90

16 Comparisons Between Reading Achievement Scores of
Anglo Stmdents in Middle Socioeconomic Communities
Who Had Not Mastered Letter Order, Letter Orienta7
Tion and Word Detail in September and Who Did Or
Did Not Master These ' g by November of Their
First Crade Year.. . . . 91

' 17 Comparisons Between Reading Achievement Scores of
Black Students im Middle Socioeconomic Communities
Who Dld Not Master Letter Order, Letter Orieiltation
and .Word Derail in September un,1 (Jho DIA or Dld Not
Maurer These Skills in November of Their First
Crade Year 92

9



List of Tables (Continued)

Table Page

18 Compartsons Between Reading Achievement SiPres of
Mexican American Students from Middle SoclOecotionic
Communities Who Were Non-Masters of Letter Order,
Letter 0,t)entatIon and Word Detail in September
And Who gither Did Or Did Not Master These Skill!:
By November of Their First Grade Year 94

19 Comparisons Between Reading Achievement Scores of
Anglo Students In Low Socioeconomic Communities
Who Were Non-Masters of Letter Order, Letter
Orientation and Word Detail in September And Who
Either Did Or Did Not Master These Skills by
November of Their First Grade Year 95

20 Comparisonl Between Reading-Achievement,Scores of
B1ock Studoilts in Low Socioeconomic Communities
Who Did Not Master Letter,Order, Letter Orientation
and Word Detail in September and Who Either Did
of Did.Not Mister These Skills In November of
First Grade Year 96

21 Comparisons Between Reading Achievement Scores of
Mexican American Students in Low Socioeconomic

At Communities who-Were Non-Masters of Letter Or.der,
Letter Orientation and Word Detail in Septamber
ai'd Who Either Did or Did Not Master.These Skills
in Nov mber of Theri First Grhde Year 98

22 C. parisons Between All Students Who Had Not Attained
MA tery of Letter Order, Letter Orientation and Word
De ail by November and Who Did or Did Not Master These
S ills By Marchgef First Grade on Measures of Reading
Achievement, Sex, Race, Age And Socioeconomic Leve1.101

23 Comparisons Tetween,Reading Achievement Scores of
Anglo Students in High Socioeconomic Communities who
Had Not Mastered the Skills ot. Letter Order, Letter
Orientation and Word Detail by November and Who Either
Did or Did Not Master These Skills by March of Their
First Grade Yeir 102

24 Comparisons Between Reildisg Achievement Scores of
Black Students in Low Socioeconomlc Communities Who
Did Not Master.Letter Order, Letter OrientationAnd
Word Detail in September and November and Whe Did or
Did Not Attain Mastery by March of Their First Grade
Year

1 0

xi

103



Lint of e (Conilnued)

Table

25 Comparisons lietteen Reading Achievement Scores.of

Anglo Students n Low Socioeconomic Communities
Wbo Did Not Ma terLetter Order, Letter Orientation
and Wordeiktal in Ncivemher and Who Eit.lter Did or

Di4.111.21_Masj. These Skills in March of First

klilfade Year 105

Page

26 Comparisons Between Reading Achievement Scores of
Students who Lost or Gained Mastery, Maintained
-1411Wery and Never Altajned Mastery of Letter Order,
Letter Orientation and Word Detail During the
First Grade Yelr 108

.27 The Effect of Mastery of Lettgy Order, Letter
Oritsyfation and Ward Detail'on Medsures of First
Grade. Reading Achievement of Students from High,
Middle add Low Socioeconomic Communities 110

xif



LIST OF FIGURES

Figura Page

1 Studeqs Who Gained Mastor9' With and Without
Systematic Instruction 116

2 Students Who Gained Mastery in March With and
Without Systematic Instruction 117

3 Students inControl. and Treatment Groups That.
. 1

Had Ma4tery In.September'But Lost Mastery by
November 118

4 Students in Control and Treatment Groups That
Had Mastery in November But,Lost Mastery by
March 119

5 Students Who Gained Mastery in,November in Treatment
With Geometric Shapes/Outline Figures Groups and
in Treatment With Letters/Words Groups' 121

6 -'.' Students Who Gained 'Mastery in March in Treatment.
With Geometric :Shapes/Outline Figures Groups and .,

)
in Treatment With.Letters/Words Groups 122 .

/
..4.,-/

.

7 Students Who Had Mastery in September But Lost
Master7 in Novipber in Treatment With Geometric
Shapes/Outline Figure's Groups and in Treatment
With Letters/Words Group),044,

8 Stpdents Who Had Mastery in November But Lost
Mastery in March in Treatment With Geomqtric
ShapesiOutline Figures Groups and in Treatment
With Letters/Words Groups 124

123

12



-e



s 1
,A. ABSTRA T

'..:,,';4i. : ,

li /
'

*

-This study was designed to investigat'e the effect of mastery

of three, prereading sidlis, I)etter order, letter, orientstion ,and
, 4

word ddtail, on subsequent fd;rSt-igrittat.; rea44 achievement. Piior,- a,

to thi-s study, slçilis invdstigated had been shox:74 to be 1) rea-

sonably independent, theasuralile and teachable, 2) among the best

.. ,

predictorp pf first-grade readfng aChievement, and 3) a part of the.

4
, \

1

repertoire of superior firs grade reipders. '.There was a need, however,
,

-

to look more closely at 1) e re:litionship of these three skills
\

to'subsequent first-grade read ach&evement, 2) the effect of mastery,

on the reading achievement of studeiEL who gain hastery before,first

grade, 3) theieffect of gaining mastery at different times during

the first grade, 4) the degree,to which mastery effeets the reading

achievement of children from.high, middle and'low*socioeconomic
4

levels and 5) the efficiency-of different types of.systematic instruction

in moving children from non-ohastery,tii mastery of the three skills. A

The study.inclUded 1,068 students from 42 randomly-gelected
,

1

classrooms in 20 elementary schools in.Fprt Worth,, Texas. Treatments

were randomly assigned to intact classroo ith 16 classroom groups

receiving systematic skill instruction involving geometric shapes/

outline figures stimuli, 11 classroom groups receiving,systematic

A

skill instruction involving letter/w(-A 6c.:thuli and 15classroom gro

receiving no systematic skill lnstru on Each of.'the 35 twenty

.

minute skill lessons were administered on a' daily bases by individual

classroom teachers from September29 - November 17, 1975. Preceeding

the Systematic skill instruction.the PRS Prereading Skills

Test .(1975)-and the Metropolitan Rending Readiness Test (1969) were

13
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administered.to all students in the 42.classrooms. -Immediately Imo

jollowing and 18'weeks suhsequent to the termination of skill

instruction, the PRS Prereading Skills Test was readminisiered
t

and the Qates-MacCinitie Reading Achievement Tests, Primaly A, ,

Forms 1 and 2 (1965)yere given.

TO examine the effect of mastery and non-mastery of the skills.

on subsequent first-grade.reading achievement, two-tailed t-tests of

significance were computed for differences in reading, . achievement of

groups of children demonstrating mastery of the selected skills and

groups of children not demonstrating mastery. Qne-hundred and seventy-
'

four comparisons were made with one-hundredand fifty-two of the

comparions being between students of comparable socioeconomic level,

background and age%

Results indicated that a statistically significant difference

existed 1) between the reading achieveMent scores-of students who

began first grade with a mastery of the skills and students who did

not and 2) between children who attained mastery by November and

students who did not. Children Who first demonstrated-performances

of mastery in March outperformed students 4Who never demonstrated mastery

but differences in the performances between the groups were not

statistically significant. While the number of stlidents in Treatment
.r

groups who changed from non-mastery to mastery was significantly greater

than the number of students who changed in Control groups, training

"Ilusing geometric forms/outline figures-or letter/word Stimuli did

14
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not differ in impact on mastery_of the skills. On the bas of

the reonitS' of this study, was concluded that mastery,o the

three selected,Akills*poditi tly affect first-6.ade reading

achievement and that instructio inthese skills appears to be

worthwhile.,
-

7.)

Q
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CHAPTER

RATIONALE

Introduciion

.The purpoa0, of this study is to examine the effect of mastery

and non-mastery of three prereading skills en subsequent first-grade

reading il.hievement. To achieve' this purpose, the reading achievement .

scores of groups of first-grade children demonstrating mastery of the

.selected skills were cowared to the 'reading achievement scores of

groups of first=grade children not demonstrating mastery.

Scores used as measures of reading achieveMent were the raw per-

formance scores on the ,iilary and Comprehension Subtests of a

November and a March administration of the Gotes.Reading Achievement

Test, Primary'A, Form 1 or 2 (1965), total scores dn.both of these

tests and the sum of total scores on both of these tdsts. Mastery of.

the thrte prereading skills was demonstrated by a score of 87.5%

cor.ct on each of the three visual subtestr; of the criterion-

referenced 'PR5 Prereading Skills Test (19757.

2 ,

The three prereo4ng in this -study, letter order, letter

orientation frd word detail, as definez! on .page 4, have.brn shown to berI
measureoWe and teachable skint (Calfee/

,

.1

16
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I

reably Independent,



2

Chapman and Venezkx, 1972). Taken'together these Skills have.also

,been shown to be among the best predictors of first-grade reading

.achievement. The kills'appear to +lave been,mastered la superior

first-grade reads. Additionally, there is evidence'that the

'*4*
abil#c to move

0/fro4-ncin-sastery tO Mastery of these skills occurs

best througn program of.systematic instruct (Venezky, Leslie

and Green, , Zajano, hubb'ard and Pittelman, 1973),

There is a continuing need, hciVever, to look more closely at 1) tfie

relationship of these three skills to subsequent first-grade read-1-

ing achievement, 2) the effect df mastery ),Ion the teading achkevement
- 9

of students who gain mastery before firat grade, 3) the effect of

gaining mastery.at different times .during the first grade, 4) thtjA(

degree to'which mastery effects the reading achievement of children

, from high, middle and.low socioeconomic 'levels and 5) the efficiency

of different types of systenat1c instruction in moving children from

non-mastery to mastery of th -three skiljls.

This study was designed to provide insights for examining such

unanswered questions as these:
r

1. Will the level of first-grade reading achievement of students

who master the skills be higher than th level of first-grade

reading achievement of non-masters
1-x..1

2. Is mastery of the skills simply a concomitant of superior'

reading ability or does 'mastery of the skills contribute to reading

abifity7

.3. Is th r. time.AX which mastery occurs related to the effect of

17
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(er

4-
mastery onlreading achieve eller"'

I.
' 4. Do children from different tocioecono

i

the extent.4to which they benefIC from mastery?.

5. Does tra.ning which.emph sizea4eometric shapesfoutlide fig-
1

ures or letter/wid stiMtli.differ in impac on mastery f 'f..k.,

4 ,

levels differ in

3

selected

Implicit in the.design of the study is theAassumption that" children

who attain mastety of.the Phree selected prer ding skills will attain

a significantly higher le eliof first-grade rea ing achievementIthan

'children who do not attain mastery. Many educators assume that

mastery of the th ee selected skills positively affeCt first-graoL

lievement but wbethetkthe assumpyioñ is valid remains to be

4

determined. If children who attain mastery of the selected4pre-
.

-
reading skills do attain a higher level of first-graaereading/

achievement,-then work to increase children's ability in these/

three skills will have more substantial support.

Def#,..4tion of Terms

The.relationship of Iristll'tkills-to reading achievement has

rece u h attention in reading research and, as a consequence,'

certa nts hame Ideen used to describe a wide variety of tNaks.

Take, for example, tasks which purport to measure letter orientation.

"Letter orientation" tasks might focus on a student s ability to

attend to, or'apply himself to, a variety of taska like discriminating

between objects or-letters of similar visual configuration by.

18



4
yingl_Watching, recalling, writing or naming lettemrs or objects

either in isolation or in word eontexts.. aecause thei-e is similar

variancein the taskscommonly used to measuire the skills in this

study the specific task used to measure mastery of each skill is

given in the'definitions that
?

Letter order--the abili y1 to attend to the order of letters
and letter strings of 2 or 3 letters, i.e., ability to
distinguish the difference between "ha" And "ah,r as
demonstrated by mastering a task requiring one to circle;
a let er or letter-string that(matches a standard to the
lef of the possible response choices.(ii

2. LetE r orientation7-the ability to attend to the orientation
of the distinct features of letters, i.e., ability to
discriminate between "n" and "u," as demonétrated by mastery
of a task requiring dne to circle a letter that matches a :
standard to the Ieft of the possible reaponse choices.

3. Word detail--the ability to attend to all detailswof a
word, i.e., ability to distinguish the difference be-
tween "war" ana "was" as demonstrated by mastery of a task
requiring one to circle.the word that matches a standard
to-lhe left of the possible response choices.

/".

liationale for the Study

-

discussion that follows has two parts: review of literature

) and tateMent of-the hypotheses. In the review of the literature,

findings from four groups of investigations are presented.to support
./

t c need and to pi-en/tie a background for the issues investigated in

his study. The review is limited to 1) studies of the relationshir

Of firs xade reading achievement and the ability to attend te the

ills in this study; 2) Comparisons of the abilities of high .

Achieving first grade students to the abilities of low achieving

first grade students; 3) comparisons of the effects of systematic

19
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instruction in the selcted prereading skills to the effects of '

incidental skill instruction; and 4) studies of the relationship'6f

sex, age, hnic-background and socioeconomic level to first-grade
,a0

reading achi vement. 4

Rev ew of Literature
/

The finding rom the following four groups of studies support
NN

the contëtition tfiat ascertaining the effect of maAtery of the selected .

.

skills on subsequent,first-grade reading ach1vement warrants investiga-

tion.

Correlational-studies of visual skills and first-grade reading

achievement. Of the studies reported in the annu

research, studies des,igned to look closely at various aspects of

eviews of reading

1

initial reading acquisitions are by far the most numerous. Many

these studies are correlational, and they represent attempts to

identify the best meas,lys of reading readiness and the best predictors

of subsequept reading achievement. The majority of such correlational

studies yield correlation coefficients as measures of visual dis-

crimination skills and reading achievement.

Following a review of correlational studies of v'isual diacrimination,

only thirteen studies were selected for review in this chaptei. These

studies were selected because the reported correlations of scores on

visual discrimination tests and spres on measures of reading/achieve-

ment were baged onyasks identical to tasks indicative of skill

mastery as defined on page four,of this chapter. Additionally, scores

.2 0



used in the correlatiOnal analyses were derived from tests idenoi-'

cal in format to the PRS Pretending Skills Test (1975) used in

'ihis study. Correlational studies of viatal discrimin n eliminated

from this review reported either (a) results from te4t tasks measuring

the visual discrimination of letters and words by means other.than

matching stimuli to response,,i.e. oral identification, written

<-
reproduction or mental recollegtion, or (b) results from testing4

formats requiring the location of a response4o stimuli when stimuli It

anciesponses were not presented sithultaneously.

Taken collectively, the results of the thirteen selected studies

demonstrate that the ability to recognize letters, with respect to the

oracr and wicntation of the letter/letters, and the.ability to

discriminate between words with similar visual configuration are two

of the best predictors of first-grade readinvachievement.1' Before

looking more specifically 'at the results from each of-these studies

it is important to note that Barrett (1966), on the,basis of a compre-

hensive revi0.7 of lite'rature, concluded "reading letters and numbers,,

matching words .4d i.Opying geometric patterns appear to be the best

predictive measures of first-grade reading achievement." (1966, p. 70).

The work of Smith (1928), Potter (1949), Silvaroli (1963)-and Lee, Clark

ana Lee (1967) demonstrate the high predictiVe validity bf the ability

to attend to the order and orientation of letters; the work of Gates
.4

(Gates, 1926; Gates, Bond and Russell, 1939; Gates, 1939; and Gates,

1940), Wilson. Nilson and Burke, 1937; Wilson and Flemming, 1940; Wilson,

21



42), Deputy (13)-and Weiner and Fe1dmar(1963) demonstrate the hiTgh
>

predictive vali1ity of the ability to attend to the detail of words.

One of the ) first investigators to examine the relationship of

4 specific preread14 skill mastery to 'subsequent reading achieVemen6rwas

; Smith (1928). In this study, the Stanford-Binet IntelligenCte Test 1

(1916) was administered to a14 children in 12ffirst gradeelaSsrooms.

On-the bavis of the scores made teachers ±11 the classrooms selected

tNree children,from their

of average intelligence and three Clfildren of below average intelli-

of superior intelligence, four children

gence. These ten children from each classroOm'became the subjects

of the,study.

During the first week of school subjects weie asked to match lower

case letters of the alphabet% Twelve weeks later these children were

given the Detroit Word Recognition 'T 't (1916). The coefficient of

correlation between the letter match g tell and the Detroit Word

Recognition Test was .87. Smith interpreted this coeffftient as valid

evidence that the ability to attend to the orientation of letters shares

a close telationship ,/i.th the ability to read words in isolation and,

co attend successfully to activities in initial reading instruction.
CI

Additional evidence for the relationship of ability to attend to
A

letter orientation and ability to achieve in initial reading activities .

was reported by Lee, Clark and Lee.(1967). These authors constructed

a readiness test Composed of three subtests which involved the discri-

minatibn of letters and a fourth which measured thwability to differen-

tia e between words. These subtests were given to 164 children in the

2 2
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Los Angeles School District at the beginning of the first grade year.

The childTen thenreceived either the Lee-Clark Reading Test Primer

(1962) or the Gates Silent Reading TestS, Types lel, 2 and 3 (1965) near

40

; the end of their first andhor)second semester OV first-grade. The com-

posite scoreof the r)adiness subte9ts correlated with the Lee-Clark

Reading Test Primer-(1962) at 49. -When the composite score was

correlated with scores on the Gates tr, a correlation coefficient of

.54 resulted. As_a final comparison, Lee4,'Clark'and Le4tota1ed the

scores of 'children 1.1ho had Kindecgarten experience, correlat d this

total to the Lee-Clark Reading Test2Primer (1962) scores and reported

a correlation coefficient of .68.

A third study (Silvaroli, 1963) was designed to determine ifa

combination of readiness factors.would be more highly correlaled to_

'first-grade reading achievement than anyesingle factor. Factors

considered were mental age, auditory discrimination, lisual dis-11

i

crimitation, letter identification, social class statds and maternal

need-achievement as determined b a picture story task given to

mothers of subjects tested. T e specific test for letter identifi-

cation was the Durrell Infor_ 1 Test of Upper and Lower Case Letter

Identification (date of publication unknown) and the test for reading

achievement was the McClelland Read* Achievement Test (date of

publication unknown). Relevant to the present discussiniwas the

finding that on when all six factors'were ciphined did a higher

correlation result than'the solitary factor, letter identification.

Score 6n the letter identification subtest correlated at a .65 levdi

23



40.J

N 9

with the score n the McClelland Reading Achievement'Test. A t-

test revealed no Significance difference between the coefficient

of the combined factors to reading achievement and the-CO-efficient

of the Solitary factor letter identification to reading achievement ,

was co uted.- Difference..between the coefficients was not significant.

On the basis Of this :test, Silvaroli concluded that "a measufe of

letter identification, upper and lower case letters, can be used to

ptedict presbable success in first grade reading. It appears to

be of no value,ta add the factors of mental age, auditory and

visual discrimination, social class status and maternal nee-
7

achievement scores for first grade boys and girls" (Silvaro1i, 1963,

p. 297). \

Before concluding the discussion of correlational. studies rerated

to letter orientation and letter order, attention should also be given

to the results obtained by Potter (1958): Potter reported correlations

coefficients of the test scdres of 600 first grade children in

12 schools in Bloomfield, New Jersey. Combined scores from Part 1 and

Part 2 .of the Lee-Clark Prirper Readiness Tet (1955) were correlated

-1
to scores on the measure of first-gradc r(..adng achievement, total

fa

acore on the Gates Primary Reading Tests: The correlation coefficient

of this comparison was .44. In the same study, Part 3 of the Lee-Clark

test, composed of 20 word matching,items, was correlated to the

Gates test. The correlatio coefficient of this comparison was .36.

Tbe results reported in th s study have special significance to the

Alunanswered question of di ering impacts of geometric shapes/
`r

outline figures or letter/word stimuli upon mastery of the selected

"skills. Potter cOrrelated tasks of gecrnetric ,ihapes/outline figures

1 241
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to reading achievemçt. Such tasks demonstrated to have'relatively

1
high correlation to reading cchievement.

A study of the reolationsHip of first grade reading achievement

and measures of the.a)lility to attend not Only to letter orientation

10

I.'

,

and order.but,also to word defail, was conducted by Deputy (1930). -Thks

study involved 103 of the 165 children who eatered first grade in public

school 1/210 in Brooklyn; Nei/ York in 1929. The total number of studentb

A

enrolled was hot used because complete data concerning test scores"were.

not available for 62 of the children. The test of readiness was tom--

posed of four subtests. One of the four subtests, Test of Word
---

Selection, measured the ability to attend toL\the orientation and order

of letters and to the detail of words. The test was composed of 48

items, each consisting of selection of a response that was identical

to the given st4mi1us word or letter.:'Stimulus was to the left,

separatedffom the 5-12 response choices by a vertical line. The scores

on is test were correlated to the composite score of three measures

of reading achievement, two tests tonstructed by the investigator

'and the Detroit Word Recognition Test. The correlation coefficient

, report between.the Test of Word Selection and the composite score, on

the three achievement tests was .49.

The works of Gates and his colleagues are the most exten

sive attempt to examine the relationship of the prereading skill

of attending to deTafl of words w Subsequent rading achievement

(Gates, 1926; (',ates, Bond and Russ , 1939; Gates, 1939; Gates, '1940).

These Carefully executed studies have produced results of high reli-
1

ability. That is, when tests of the prereading skills an$1 reading

aehievement were administered to the separate populations of each

study, the coefficients of crarelatios produced were extremely similar.



One of Gates' first works (Gates, 1926) involved'a population of

310 school children in Grades-1 through 7. In this'study, Gates
s'

administered\,six separate tests measuring visual- perceptibn, one test

of auditory-visual assoclation, and one test of Irisma;-visual associa-

tion at the beginning of the school-year. ScOres of each test were

correlated to scoxes on the Stanford Binet Intelligence Test (1916 ),

-scores on three tests of overall reading ability and scores on plia.44ests

of spelling abi ty administered at the end of the same year. Ohe of

the visual pecep on subtasts (Test 5) measures word detail. 'The

Correlation coefficient

meam of scorei om the

7-

ween the mean of scores on Test 5 and the

testa measuring overall reading ability

was .59, secOnd pnly in *Of-Correlation to Test 3, the ability to
4

attend to the similarities and dissimilarities between pairs-of identical

and non-identical words, to the mean of *cores on the same three tests

of overall reading ability.

Scores on Subtest 5, Measuring word detail skill, was also

correlated to the Courtis'Silent 'Reading Test, No. 2, measuring the

-comprehension of paragraphs of easy and difficult readability. The

4' correlation was computed for the third and fourth,grade, population

and the fifth through seventh grade population. The correlation

coefficients were .72-and .56, respectively. Such results may lead

one to conclude that the ability to attend to the details of words

is closely related to success in overall reading ability, having

highest relationship in early Stages of reading acquisition. Such

was the conclusion drawn by Gates.

2





12

Another of Gates' most cited and comprehensive studies,.conducted

as a jeint venture with Bond and Russell (Gates, Bond and Russe11,1939),.

involved 97 of the 158 stUdents in four classes of the New York City

School District. Although the study was'conducted over 35 years ago,

the population (mean IQ,.102; mean chronological age 6.2) was compar-

able to today's Wool age'd population, making the reported results

relevant and.comparable to studies of today.
2

ar

In preparatior for the'study,. Gates* Bond and Russell evaluated

more than 100 separate types of readiness and achievement tests.

Following.this evaluation, seven measures of the visual perception

of words and letters,- five measures of the visual perception of pictures

A

and shapes, and tests of phonetic abilities, immed4ate memory, saying

letters, letter recOgnition, social adjustment, quality of home

experiences, quality of previous reading instruction, speech defects

and ability to complete a story were selected as the most probable

predictors of initial readins achievement. These readiness

measures, along with.the Stanford-Binet Test of Intelligence, seven

4

hand and eye dominance measures and five reading achievement measures

were administered-15.hortly after school began in the fall of 1933. The

battery of tests was rpadministered at mid-year, year end, and in the

case of two clas4es',,at the beginning of second grade. More than

1,000 separate correlations'of these test scores indicated that the

pereeption Of wordsthe perception of word endings, beginlgsm"non-
\.

senRical words with same initial sound, rhyming words, word discrimination

441;

2 7
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of pairs or groups--was mo4 high4.y correlated with subsequent

reading achievement. The correlations of this ability with

overall reading achievement ranged from .43 - .62. The highest

Correlate to reading achievwent was the Stone7Grover Reading

" Readiness Test (date of publication unknown). This test was

composed of 24 items with the stimulus,word printed at the left

of four response choices, a test identical to the PRS. Word Detail

Visual Subtest (1975). The correlation coefficient for scores on

the Stone-Grover Reading Readiness Test and scores on measures of

13

reading achievement was .62. Olipres on digit/geometric form tasks

indicated that'ability to discriminate digits and geometriC forms

were less related to initial reading achievement Aores than tasks

invcaving word and letter discrimination. Whilerbility to discri-

minate word forms proved to have highest correlationto initial

,reading achievment, nonsense words were second highest, followed

by letter.perception tasks.

While two of Gates' later studies -were primarily designed to

determine the predictive validity of some of the.subtests above,

correlation coefficients'between the mean of each readiness-Subtest

scores and the mean of the reading achievement scores (Gates, 1939,

1940) were computed and add credence to the present discussion. The

Gates study of 1939 involved 156 pupils in seven.first grade. class-

rooms; the second study (Gates, 1940) involved 133 Pupils in seven

28



classes. The tests for reading achievement in the 1939 study were a

special word.recognition test, a special sentence reading test and

,the Gates Primary Reading Tests-Word Recognition and Sentence

Reading (1926). Only the Gates Primary Reading. Tests-Word Recognition

and Senicilee Reading (1926) were used in the secOnd study. Again,

Test 5, Word Matching, as previously described, correlated at a high

level with overall reading ability in both studies -- .58 and .4,5.

The correlation coefficient of Test 5 with emtiall realign achievement

was the highest correlation coefficient In the first study and, in

the second study, second in rank.1 Barrett (1965) interpreted these

fingings as follows:

Although tests of significance were not computed
for any'of the differences between cerrelation
coefficients, it appears that tests requiring
visual discrimination of words are slightly better
predictors of reading achievement than.are tests
requiring visual discrimination.of letters or
piCtures [ p. 68] ,i

Most of lie results of a second series of studies, conducted by

Wilson (Wilson and Burke, 1937; WilSon and Flemming, 1940; Wilson, 1942)

are not relevant to.this discussion as scores from separate prereading

skill subteSts were not correlated with reading achievement scores. The

1
The.end result of the studies by Gates was the Gates Reading

Readiness Test (1926) competed of_seven subtests: (1) Picture Direc-
tions, kL) Word. Matching, (3) Word Card Matching, (4) Letter Matching,

. (5) Letter and Number Naming, (6) Rhyming, and (7) Blending, assumed
best predictors of reading achievement. Ofthe four.visual discrimina-

: 'tion tasks included in this test, three require the ability to identify
differences and minimal contrasts in words and letters. The Gates
Rendiu Readiness Test was used in subsequent studies reviewed in this
chapter.

29
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high correlation of the total score on the entire test battery (Wilson-
,

Flemming Symbolp Test, 1940) with the Metropolitan Achievement Test in

Reading (1922) hOwever, led the authors of both studies toeonclude that

the ability to recognize letters, with respect to the Order and orienta;

tion of such letters, 1.6 one of the best predictors of first grade read

ing achievement. One of the analyses in the 1942 study cor-

related scores on the Gates Reading Readiness Test (1926) with scores

on the Metropolitan Achievement Test in Reading (1931). Scores on,Sub-

test 3 of the Gates test (testing ability to attend to minimal,contrasts

in pairs of words, as described on_page 11) had the highest correlation

with scores on measures of reading achievement. The correlation coefficient

for a population of 20 Kindergarten children in a college lab schbol

was .46 and for a population Of 23 Kindergarten children from a New

York City public school, located in an underpriviledged section bf the

city, was .67. The total Gates battery produced lower correlation co-

efficient with first grade reading achievement-than Subtest 3 and

Subtest 5. Thislact led Wilson to hypothesize that Subtest 1 of the

Gates Reading Readiness Test, Picture Dirertions, and Subtest 6,

Rhyming Words, may have little relationship to subsequent reading

achievement. This hypothesis has further support in the study conducted

by Barrett (1965), over 25 years later. In,the Barrett study six

multiple regression analyses were computeg between scores on measures

of readiness and scores on measures of first grade reading achievement.

Scores on'the Gates Picture Directinn subtest were not retained as a

factor in any regression analyses. Such results indicate that the sub-_

3 3
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test is of limited value, when used in combination with other measures

of reading readiness,for predicting scores on a S'ubsequent measure

(::,f reading achievement.

In the multiple regressions c

1

mputed, scores on the Gates Reading

Rehincss Test: Snhtest 7: Lette s and Numbers Naming (1958) made the

highest contribution to prediction of scores made on first grade reading
N.

achievement measures; -scores on`te Gates Word Matching Test (1958)

ranked as third highest contributor to such prediction, following scores

on the Coins Pattern Copying Test 1958).
, .

.

The last and most recent.of correlational studies reviewed in

this chapter was conducted by Weiner and Feldman (1963). The purpose

of the Weiner and Feldman study was to construa a Reading Prognosis

Test to predict future reading ability. The authors felt such a test

was needed as the skills and knowledge of children from different

socio-economic status levels was not being adequately measured by

existing prognostic,instruments. The test has three divisions with a

,total of eight subtests. Two of the subtests, Visual Similarities and

Wisual Dissimilarities, are composed of tasks co arable to the PRS

Prereadding Word Detail Subtest (1975), used in the present study. Visdal

Similarities measured the ability to match three to four letter words;

Visual pissimilaritics measured the abllity to recognize non-identical

letters in a pair of words. In the Weiner and Feldman study, the scores

on these:two gubtests were Correlated with scores on the Gates Primary

Paragraph Reading_Tgst (1958) and scores on the Gates Sentence Re:idi. a

31
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Test (1958) The correlation coefficient between scores on the

Visual Similarities and Visual Dissimilarities Subtests and the Ca-

tes Paragraph Test for the low socioeconomic group was .61. The

correlation coefficient of the same two seores for the average

socioeconomic group was .68. The correlatfon coefficient between

scores .on the Visual Similarities and Visual Dissimilarities

Libtests and the Gates.Sentence Test for the low socioeconomic group

was .55. The correlation coefficient of the same two scores for

the average socioeconomic group was .63. These findings attest to

the close relationship of first grade reading achievement and the

ability to discriminate visual forms. The findings also indicate

that the relationship varies according to the socioeconomic status

of the child who performs the tasks.

A summary of findings from the studies discussed appears in

Table 1. The range of correlation coefficients between subtest scores

on tests of the ability to attend to the orientation and order of

letters and the scores on measures of reading ability is .30.- .87;

the range of correlation coefficients between the ability to attend

to the detail of WOrds and the ability to read is .36 - .84. While

these 'ranges suggest that the skills of this study and first grade

reading achievement share a close relationship, no assumption can

be made'on the basis of these ranges- alone that one ability (ability

to attend to the °Oder and orientation of letters and to the detail

of words) leads tl an increase in the second ability (ability to attain

a substantial level of success 4n ading). Similarily, while



Table 1

Correlational Studies of Ability to Attend to the Prereading Skills of Letter Order

Letter Orientation and Word Detail and Scores on Measures of First-Grade Reading Achieve

Study

Measure of First

Number of
Skill Correlated

Measure of Letter Orientation
Correlation

Grade Reading

Subjects
Letter Order or Word Detail

Coefficient

Achievement

0

Smith,(1923) 120 Letter Orienta- Author constructed lower,case lspecial silent .87

tion letter cards to match reading tests

Letter Order
and Detroit Word

Recognition Test

Part 1 of Lee-Clark Readiness Gates Primary .30

Test (12 lower coe letters 'Reading Test,

in 1 vertical line. Task: Sentence Reading

draw.line from each lett'er to and Paragraph,

same letter in a second ver- Reading Subtests

tical line, printed parallel Only

to the first line, but letter

order is rearranged)

Lee-Clark Readiness Test,

Part III (20 word-matching

items with stimulus to left

of a row of four response

choices)

Potter (1949) 176 Letter Orienta-

tian

Word Detail

Silvaroli (1963) 87 Letter Orienta- Sheldon Reading Test: Pre-

tion Reading

Letter Order

Deputy (1930) 103 Letter Order

Word Detail

Author constructed word

selection subtest

.36

Durrell: Informal .65

Test of Upper and

Lower Case Let-

ter Identifica-

tion and Gates

Papery Reading

Test, Total Score

Detroit Word-

Recognition Test

.49
oo



Study

Measure of First
Number of Measure of Letter Orientation Correlatidn

Skill Correlated Grade Reading

Subjects Letter Order or Word Detail Coefficient
Achievement

Gates (1926)

Gates, Bond and

Russell (1939)

310 Word Detail Gates Subtest 5-Word Mitching .49

Gates Subtest 10-Word Simi-

larities (3rd - 4th grades)

.48

Word Similarities (5th - 7th

grades)

Gates Subtest 11-Word Dis-

similarities (3rd - 4th

grades)

.84

Word Dissimilarities (5th -

lth grades)

.41

Test 12 (3rd - 4th grades) .72

Tesit 12 Dth 7th grades) .56

97 Word Detail 1-Stone-Grover Total Score Gates Primary .62

(Part I and II--as de-

scribed in Deputy study

above

Readiness Test,

Total Score

2-Perceptioa of P.airs of .62

Words--1 page of pairs of

words; underlines pairs

that are different.

3-Visual Perception, Subtest

4--43 items; underline

word same as stimulus word

-

4-Ability to recognize word

seen--Gates Reading Diag-

nostic Tests, Part VIII,

Section 2--20 lines of 6

Does not

meet the

definition

of word

A words; 5 second displayed

stimulus

detail--

non-simul-

taneously

presented

stimuli and

responses

,5-Part I, Stone Grover Test .62

(as previously described)

6-Part II, Stone Grover Test .62

(as previlly described)
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Study

Measure of First
,

Number of Measure of Letter Orientation
Correlation

Skill Correlated
Grade Reading

Subjects
Letter Order or Word Detail Coefficient

Achievement

7-Van Wagenen Test V,,Word

Discrimination

8-Correlation of errors in 113

and #4 above and the abil- ort*A

ity to recognize nonsense

words seen on a 43 item

test of 4 responses to 1

stimulus. Errors analyzed

were the selection of word

having same ending but dif-

ferent beginning

9-Correlation of errors in #4

and ability to re6gnize

nonsense words as described

in #8. Errors were the

selection of words with

different letters but sim-

ilar configurations or

profiles

.
10-Ability to recognize non-

sense words (as described

in #8)

11-Correlation of reversal er-

rors on #3 and #4 and the

ability to recognize non-

sense words. Errors were

the selection of word com-

posed of the letters in

the stimulus word but let-,

ters were in reverse ordei

.62

-.56

-.53

-.38

Gates (1939) 156 Word Detail Gates Subtest 1-Word Matching Gates Primary .58

tis previously described) Reading Test,

Word,Recogni-

tion and

Sentence Read-

ing Subtests



Study
Number of

Subjects

Measure ot First

Skill Correlated
, Measure of Letter Orientation Correlation

Grade Reading
Letter Order or Word Detail Coefficient

Achievement.1.
Gates (1940) 133 Word Detail Gates Subtest 1-Word Matching Gates Primary .45

Reading Test-4

Word Recognition

and Sentence

Reading.Subtests

Wilson (1942) 63 Word Detail Laces Subtest 1-Word Matching Metropolitan .56

Reading Achieve-

ment Test

lee, Clark and 164 Letter Order Lee-Clark Reading Readiness ,Lee-Clark Primer .49

Lee (1967) Word Detail Test Test

Gates Reading .54

Test, Total

Score,

Gates Reading .68

Test, Total

,

Score of chil-

dren having had

Kindergarten

experience

Weiner and 40 Word Detail Reading Proinosis Test, Gates Primary

Feldman (1963) lst Vitual Perceptual Subtests Reading Test,

Valida- Sentence Read-

tion ing (Low socio-

, Study, economic group) .61

(Medium socio- .51

,economic group)

(Total SES group) .61

Gates Primary

Reading Test,

Paragraph Read-

ing

(Low socio- .62

economic group)
7

(Medium, socio- .68

39 economic group)

(Total SES group) .4

40
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',Study

Measure of First

Number of Measure of Letter Orientation Correlation

'.Sub ects
SkillOrrelsted Grade Reading

Letter Order or Word Detail Coefficient
Achievement

,138 Word Detail

2nd

Valida-

tion

Stu0

Gates Primary

Reading Test,

Sentence

Reading

(Low socio-

economic group)

(Medium socio-

economic group).' .46

(Total SES group) .55

Gates Primary

Reading Test,

Paragraph

Reading

(Low socio-

economic group) .55

, / (Medium socio-

i economic group) .61

(Total SES group) .63

Range of correlation coefficients for Letter Order and Letter Orientation is ,30 .87.

Range of correlation coefficients for Woit Detail is .36 - .84.

f
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these ranges substantiate the claim that the scores on measures of

these prereading skills are fairly reliable predictors of scores on

subsequent first grade reading achievement measures, the correlations

do not demonstrate that increases in the ability to read can be attri-

'buted to increases in the ability to attc d to letter orientation,

letter order and word detail, as demonstrate by a change from non-mastery

to mastery on.a criterion -referenced test.. As a last caution, gne should

not assume that correlation coefficients from the thirteen studies

reviewed demonstrate that children without mastery of these three skills

will experience less success in first grade reading activities than

children of comparable ability who demonstrate mastery of these skills.

Making such assumptions would ignore the possibility that the re-

lationship may exist simply because both abilities share a close

relationship to still another causal factor.

To cite two examples, there is a possibility that the high

correlations between scores on measures of readiness and scores on sub-

sequent measures of achievement are due to the mediating effects of

either general intelligence or background experience. While the

'findings of Gates (1926) appear.to deny the possibility that general

intelligence is such a mediating factor2, substantial evidence to

kates reported correlations between scores on perception tests
and scores on reading achievement tests with the influence of intelli-
gence removed thruugh.procedures of partial correlation.. Silent
reading and word perception correlated .69. This partial correlation
was higher than the raw correlation of intelligence and'reading, which
was .50. "These figures imply that the perceptive factor, irrespective
of intelligence, ismore closely associated with reading . . . than all
of the functions embraced in 'intelligence' as Measured" (Gates, 1926,
p.442.) The IQ test Gates used included practically no reading.

4 3



justifiably eliminate intelligirce as a mediating factor does not

exist. Secondly, the ability to read and the ability to attend to the
6

orientation and order of letters and to the detail of words may correlate

at a high level because both abilities may result from an enriched pre-

school environment. It is possible that had the previously cited studies

correlated the number of preschool letter/word experiences ip a "highly

enriched preschool background". to the measure of first grade reading

achievement, tho range of correlation coefficients produced may not

have been significantly different from the range ef coefficients of the

measures of the prereading skills of letter orientation, letter order

and word detail with measures of first grade reading achievement.

Therefore, before'a cause and effect relationship between the

skills in this study and the alrdity to read can be inferred, the

effects of possible mediating factors must be examined. Likewise,

before increases in reading ability can be attributed to mastery of the

three prereading skills, it should be that mastery of

attending to the order and orientation of letters and to the detail of

words either (1) reliably precedes an increase in 'subsequent first grade

reading achievement, or (2) accounts for differences between achievement

scores of groups of children who differ only in mastery or non-mastery

of the three skiLls, i.e., groups are equal on the basis of socio-

economic background, preschool environmental experiences, chronological

and mental age, sex and initial reading abllity.

To sum up this section of the review of literature, results from

thirt,een correlational studies were cited as evidence that the ability A

to attend to the skills in this study anct first grade reading achieve-

4 4



4

25

ment share a close relationship. The results indicate that deter-
,.

mining if this relationship is one in which attending to the visual

prereading skills leads to an increase in first-grade reading

achievement warrants further investigation. Children'who master these

skills obtain high scores1 on first grade reading achievement measures.

Future investigatiofis to ascertain the relation between wordrperception
, .

skills and reading achievement are likely to be fruitful. In the words

of Arthur Gates: "We need especially to discover the varieties of

word-perception; the characteristic of effective and ineffective types;

whet r,these various forms are primarily due to native aptitude or to

acquirea attitudes or skills; whether they may be,readily ehanged and

improved; how they are or may,be influenced by varidus types of

training" (1926, p. 445). Although written 50 years ago, the absence

of definitive knowledge concerning word-perception make the words above

as relevant to the direction for future research today as they were

when Gates first wrote them.

Studies comparing groups of high achieving readers to groups of

poorer readers. Studies comparing groups of high-achieving readers to

groups-of poorer readers suggest that children experiencing difficulty,

in first grade reading activities exhibit errors in attending to letie.r

order and letter orientation more frequently than other types of errors

and more consistently than peers who do hot have difficulty in learning

to read. Conversely, the findings of these studies illustrate that.a

high percentage of children who attain a substantial level of reading

achievement appear to possess a mastery of the skills of attending to

the order and orientationof letters and to the detail of words.

4 5
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Such comparisons have been made on the bases of the type and number of°

both groups'make.

Four major studies have be)en deigned to analyze the type and

frequency of letter orientation errors made in early stages.of learning.

(Hildreth (1932), Davidson'(1934), Calfee, Chapman and Venezky (1972)

and Gibson, Gibson, PiCk and Osser (1962). The analyses of

errors in each of these studies were made by comparing four to

five year olds who had no or limited formal reading instruction

to six to eight year olds who had considerable formal reading, instruc-

tion. The flaw in the studies is that analyses of errors were not made

by comparing students of similar mental or chronological ageabut

different levels of .reading achievement. Therefore, while it may be

safe to assume that children of six to eight years ofmage are "good

readers" when compared to children of four to five years Of 'age, it

would be unwise to interpret the comparisons of letter, oiientation

errors made between these two groups as evidence that poor readers make

a certain type of errors and good readers do not. Thus, when taken

collectively, the results of these four studies only, indicate that many

children enteriekfirst grade at six years of,age are It'licing a high

percentage of letter orientation errorswhile children entering second

and third grade are making significantly less letter orientation errors.

The results indicate only.that maturatidlon and incidental skill instruc-

tion can increase children's ability torecognize the orientation of

letters. The results do not show, however, whether earlier mastery

would have been associated'with increased achievement. In other words,

4 6
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work of Hildreth (1932), Davidson (1934), Calfee, Chapman and Venezky

(1972) and Gibson,,Gibson, Pick and Osser (1962) demonstrate that most

children will come to a realization of the significance of orientation

in letter symbols as they progress through school. 'The works of these

investigators do not attempt to answer the question: Would children

gaining mastery of this skill before the end of Kindergarten and the

beginning of first grade have a significantly higher level of reading

achievement than children attaini4 mtstery later in their school

career?

Hildreth (1332) analyzed the letter orientation errors of four

groups of children with superior intelligence. 'These children were

given a test of number and letter Conscructioll constructed by Hildreth,

The test was given at three different times, at intervals of proxi-

mately nine months. While the analysis of errors macte in the con-

struction of letters does not have relevance to the discussion of let-

ter orientation as defined in this study, the observations of the

children's perception of the letters are important to note. Hildreth

reported that "children (having superior intelligence) were frequently

puzzled by the lateral direction of letters and numbers (they were asked to

construct) and often asked, 'Which way shall I make it" On

receiving no help the children commented, 'I'll just make it any old

way' and in,agreat number of such instances a reversal of the symbol

was made" (1932, pp. 5-6). Hildreth went on to report that the

tendency to make letter orientation errors in letter construction was

practically universnl in the four to six year olds.
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In a study two years,subsequent and using the same aged population

aS Bildreth, Davidson (1934) analyzed the e'rrors of children of average

intelligence on tasks requiring letter matching ability,only. Davidson's

experiment involved 50 preschool and 120 firstgrade children. -The
'7f

children's intelligence quotients ranged from:57 to 142 (mean 100.53 ,

as measured by the Stanford Binet Test; 1926) . Davidson described the

investigator-constructed task as the circling F)each response identical

to a single letter stimulus wheie response choices included 5 letters

identical to stimulus, 5 mirror images of stimulus and 30 additional

letters. The analysis of errors of children performing this task re-

vealed that preschool children read letters backwards and recognized forms

without reference to the form's orientation in space. Specifically,

82.67 of the kindergarten pupils selected one or more reversed letters,

with only 4.9% of the Kindergarten pupils selecting no letter or
t.;

geometric form reversals. A higher percendage (29.5%) of the first

grade pupils selected no.letter or geometric form reversals. Additionally,

letter orientation errors averaged 70.5% of all'errors for Kindergarten

children and 43.0% of all errors for first grade children. As

Davidson points out, this error rate is strikingly large when

one noteS that had such errors crcurred by chance, only 25% of
A

the errors should have been allocated to reversal forms of the

stimulus letter, as the reversed letter was only one of four _in-

correct response choices.
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In a more recent study, similar findings were reported (Calfee,

Chapman and Venezky, 1972). Tasks almost identical to Davidson's

test tasks were givent:to a population of 43 Kindgertan children.

Eighty-five percent.of the errors these children made were selection

of reverse alternatives. Had the selection of incorrect response

choices occurred through random guessing, only 33% of the errors
cc,

should have been reversal errors.

To discuss more specifically the contention that letter orientation

errors are maturationally related, an additional finding of Davidson

(1934) and the work by Gibson, et al.(1962) should be mentioned.

Davidson stated, "At a chronological age of seven and one-half years

50 percent of the pupils . . .were able to select d, q, and b without

error . . . One cannot but conclude that growth in ability to dis-

tinguish between the letters of the alphabet is closely allied with

increasing mental age . . . Increase in ability to differentiate

comes with increasing mental maturity and experience" (p. 457). The

number of word reversal errors of the 50 Kindergartners and 120 first

grade children in Davidson's study decreased distinctly at mental age

Iive and oAe-half years and at six and one-half years, but errors did

not consistently decease with either mental age or chronological age.

Therefore, these results do not support the contention that maturation

alone improves bi1ity to attend to the orientation of letters. It

is a fact, however, that the average number of reversal errors for the

, Kindergarten children was 3.3, while it was only .08 for the first

. grade chpdren.

4 9
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Gibson, Gibson, Pick and Osser (1962) concluded, following an

extensive analysis' of the qualitative and quantitative lettlr orien-

tation errors, that ability to attend to the orientation of letters

increases through maturation. The errors analyzed were those made by

167 children of four to eight years of age. The letter orientation 4

errors made by the youngest group were extremely numerous but the error

4

rate declined to almost zero for the eight year olds. When t-tests

of differences between the mean drop in letter orientation error

rate were made, the results were significantly different from zero: at

the .01 level for each of the five age levels (four, five,-six, Seven

and eight year olds). Explanation for the significant declines in

error,rate were attributed to the maturation of retinal processes and

thehigher.chronological age of Children exposed to letter-like

forms. Gibson, et al . concluded that both of these maturation factors

make the discrimination of letters possible. Again, while these works

by Davidson (1934) and Gibson, Gibson, Pick and Osser (1962) show

that increased mental and chronological development are associated with

a realization that the orientatton of letter symbols have significance

in reading, the findings do not demonstrate that promoting this

realization earlier in *child's mental or chronological development

would positively or adversely affect reading achievement.

Turning attention to the significance of attending to letter order

as a discriminator between good.and poor readers, many researchers

have rvported that a high percentage of letter order crrors'are made

5 0



31

by pre-school pupils (Gates, Bond and' Ru 1414, 1939; Wilt= vA4

A FlemMing, 1938; Robinson and Higgins,' T9-.7; Rudel and Teuber, 1963;

and Calfee, Chapman and Venezky 9a). As a matter of fact, the
-

two studies by Robinson and Hi gina (1964, 1967) and the study by

Rudel and Teuber (1963) indicated that approximaely 69% of

Kindergarten and first grade pupils and 36% of second and third .

,grade children make one or more letter order errors in tests

requiring the matching of similar letter pairs.

Gates, Bond and Russell (1939), Wilson and Flemming (1938) and

Calfee, Chapman and Venezky (1972) grouped children by reading achieve-

ment levels to compare frequency'of letter order errors. The results

of these com are discussed below.

Gates, Bond and Rus6ell (1939) compared many attributes of the

_seven pupils who had made noticeably slow progress in reading (scoring

0 on the reading achievement measures given at mid-year) to the

attributes of the 90 pupils,scoring above 0 on these reading tests.

Mean scores of the poorest readers differed little from the mean scores

of the whole groups in chronological age, IQ, or ratings on,quality

of the completion of a story.
3 The mean scores of the seven

poorest readers were lower, however, on the sevpral tests of word

perception and ability to read lettera. The poorer readers made

3
The ability to complete a story was the second highest

correlate to initial reading success in the 1939 study. The

ability to perceive letters and words was the highest
correlate to initial reading success.

5
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slightly more letter order errors and were less likely than the

entire group to note the beginnings of woFds (as evidenced by the

number of errors accruing from identifying a word having the same

ending but different initial letters to a stimulus). Six of the

seven poorest readers fell below the mean on subtest measures

requiring attending to letter order in words of three to five letters

each. Gates, Bond and Russell (1939) also noted that children

knowing.the most letter forms and sounds tended to be the first to

learn how to read. Conversely, the children who were ignorant of,

or much confused about letter forms and sounds, tended very definitely

to be the poor readers.

Within the same time period Wilson,and Flenning (1938) analyzed

the letter order errors exhibited in the visual matching performances

of 123 four and five year old kindergarten children, 110 first grade

children, 108 second grade children and 57 third grade children. The

average number of reversals for the entire groups of children was

18.2 of 83 posoibilities, with the per child range of errors being

6 to 38. Only..the capital letter subtest for the third grade

sample resulted in zero letter order errors.

The most definitive conclusions 40.1son and Flemiing drew, following

the,numerous analyses computed, were:

1. Many reversals made by the Grade 1 children had already
become habit responses.

2. Data from the three Kindergarten groups add evidence that
inability to attend to letter order begins long before
first grade.
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3. Letter order errors seem to vary depending upon the letters
combined, with some errors persisting into the third grade
for certain letter combinatilms.

4. Reversal responses seem to be specific learnings rather
than general tendencies.

5. Many reversals were due to confusion.or inadequacy in
remembering--resulting, perhaps, from careles6ness or
incompleteness of observation.

Unfortunately; Wilson and Flemming did not report findings of the re-

lationship of letter order errOrs to reading ability.

The most recent study of letter order errors in young children

was tonducted by Calfee, Chapman and Venezky (1972).. The basic pur-

pose of their three-year investVation was to identify basic cognitive

skills related tO the acquisition of reading and to design an objective

measure of skills identified. The end product was a Basic Skills Test

Package (1972), an in-depth test of the skills found to be basic pre-

requisites to the acquisition of reading: matching of visual

forms, auditory-phonetic identification ,letter-sound association,

vocabulary knowledge and/general achievement. Results from the

Basic Skills Package have particular relevance to the discussion of

letter order errors in young children.. Errors were tabulated

following the administration of the Basic Skills Test Package to 21

Kindergarten Children in Madison, Wisconsin and 22 Kindergarten chil

dren in Beloit, Wisconsin (November 1968 tO January 1969); 70% of

the Madison group error and 65% of the Beloit group error was error in

attending to the order of the stimulus pair (e.g., CQ-QO QC CQ CO).

The authors also noted that had the errors occurred by chance, only

33% of the errors (as compared to the obtained 70% and 65%) should

have been letter 'ordr- errors.

5 3
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A major study investigating the persistence of word detail errors

in early readers.was conducted by Hill in 1936. Hill administered

a series bf tests measuring the prereading skills of letter orien-
e4"

tation, letter order and word detailAThe tests were given lo three
_v

groups of children (average age was eft months). Twentpeight children

came from a first grade university eleMeAtary school, 35 came from a

Junior Primary (Kindergarten) School; and 87 came from the Kindergarten

classes of an orphanage. The test for word discrimination was

composed of three parts, each.part increased in difficulty from the

use of only two words to the use of five.word response choices.

No child, even following a period of training in attention to the

detail of words, made a plyfect score on the measures of attending

to the detail of words. the analyses of errors showed that most

errors were made:

1. when'the identity between-the words was great, i.e.
when a large number of letters in two words were the
same and when the configurations were identical or
extremely Similar. Children in the sample appeared

to be unable to attend-to.th Middle section of a
'word or to the minimal contr sti*g features.of the words.

2. when the letters and the configuration of two words
remained the same, but order of letters was reversed.
Children appeared to be unable p3 attend to the letter,.

order.

Y,

3. when reversible letters were present in a word.- The
letters b, d, p and q caused .more difficulty -than either
those same letters appearing int isolation or the dis-
orientation of a word without 6hese letters.

To summarize the results of studiekdiscussed in this section.of
'40

Chapter 1, the data indicate that ]). mojk preschool children dO not

attend to the significance of the arientation and order of letters
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or to the significance of the detail of words; 2) first grade

children who make slow progress in reading have lower mean scores on

severalrtests of word and letter perception than first grade children

making acceptable and rapid progress in reading; 3) inability to

attend to middle section and minimal contrasts between words accounts

for the majority of errors In visual perceptionjof words;and 4)

ability to attend to the significance of the orientation and order of

letters and to the detail of words may occur through-maturation and

incidental skill instruction.

Data have not been obtained to ascertain:

a) if the effect of increased tithe for maste.4 of these skflls,

through maturation, on first, second or third gradereldir.g

achievement is adverse, negligible, or positive;

b) if children entering first, second or tilird grade have difi-

culty in learning to read until mastery of the skilis.is

attained.

Studies investigating the value of systematic instruction in the

skill's of attending to letter orientation, letter order and word detail.

As previously discussed, it is apparent from the literature that the

4

skills in this study share a close relationship to initial reading

achievement and that errors in attending to these skills are made by

children in'Kindergarten, first, second and third grade. When educators

examinethe results of past studies, additional questions arise:

5 5
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1. Since ability to atlend to the orientation and order of

letters evolves without exposure to daily systematic instruction in the

4
skill, of what value is a program of systematic instrucfion to

devel-p these skills?

2. If'the value of a program of systemalic instruction is to reduce

the amount of time needed to attain mastery of the skill, does systT-
\

matic instrtictiOn reduce the amount of time needed to gain an

understanding of the significance of letter orientation, letter order\

and Word detail in reading from the amount of time 'needed either through'

maturation or incidental skill instruction?

3 Will prvoting mastery-of the skills earlier in'a child's

chronological development positively or adversely affect reading

achievement?

The answer to question 1, regarding the value of systematic skill

instruction, rests mainly in the opinions and hypotheses of reading

researchers. Empirical tests of the effectiveness of various visual

discrimination prograins have been contradictory. Contradiction in

results of comparative studies may have arisen from-two causes. First,

comparisons 'were made on the basis of comparisons between first grade

students exposed to experimental skill instruction treatment and

students in control groups. Such a comparison rests on the false

assumption that all students in the treatment group benefited from

treatment, i.e., all students in treatment are considered to have

benefited from treatment and/or to have mastered the skills being in-

vestigated. Similarly, all students in control groups are assumed to

have an absence of the skills investigated.

56



37

A second plausible cauw of contradiction might be the use of

reading achievement scores os the basis of, measuring change. The more

valid measure of experiment41 and control comparisons might better be

the use of a criterion measvre that reflects theeffitiency of the

experimental treatment in ioxveasiog mastery of specific skills. Suth

a measure would establish tt/le success by whichy the treatment increased

the student's proficiency,i.0 the s1cillsj,xed. Comparing achieve-

ment test scores does net meatvire the success of the program in Aeeting

its objectives, which is a ,Oiffereot issue from determining whether

,
skill mastery leads to increased achievement.

To assess the latter isoue, comparisons of reading achievement

scores should be de bil-t gfotql0 compared should not be those

ICexiesed or not e osed to teatment but rather groups of students

demonstrating mastery on a çei1bl0 and valid criterion measure of

skill mastery and students oot demonstrating mastery of the skills.

Turning attention away frcal research as a source for answering

question one, opinions concerning the yalue of systematic instruction

in attending to the orientacioo of letters have been expressed. In

Brian Fellow's book, The Dicrimination Frocess.and Development,

Chapter 17, "Learning and Lyle Ilerception of Orientation" (1968,

PP. 130-145) include a very comprehensive discussion of such opinions.

:Fellows summarized the revlov by stating: " . .. it may be said that

the research reviewed in thP 141apter clearly indicates that letter
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orientation discrimination in children is not solely 4 function of

maturation; it is in fact a skill quite sensitive to training.
. ."

Two studies most often.cited in support of this statement are the

.recent works ef Hendrickson and Muehl (1962) and Jeffreys (1958). The

work of Hendr2ckstnfand Muehl indicates that preschoolers can learn the

significance of tho orientation of letters through a program of

systematic instruction. ileffrey's data (1958) indicated that children
V

incapable of performing the discrimination of letter orientation at

r I

a given time can be taught it very quickly, even as early as four

years of age, if the concept f same and different are adequately

interpreted by the child and responses to stimuli are within the

child's verbal., and motor capacities. Unfortunately, past studies have

not been des.igned to examine the effects on the subsequent reading

achievement, leaving the question of the value,.of letter orientation

training unanswered and open to'opinion and speculation.

As Wilson and- Flemming state:

The data in the study WilSon', Flemming, 1940) give no clues
as to MIat causes children to make reversal responses [letter
order errors] when they begin to learn symbols . . . .

It is probable that most teachers far underestimate the long
anediificult pr9cesses involved in mastering these symbols. There
are over 52 printed letter symbols, all varied by printed and
especiplly ,by written styles. To learn all these forms, with their
names and. sounds, is so difficult that it should rarely be left
to chance, incidental or concomitant learning. That difficulty
in learning them is real was attested to by observation of kinder-
garten and Grade 1.children during the tests. The examiners'were
impressed with the intense effort.put forth by most of the children
in trying to name or write letters. The effort was often.painfkl
to observc--alternafing squirming and tension, sustained frowning,
panting, i;runting, whispering and muttering, even weeping.

The practical conclusions indicated by the findings of the
study seem to be'that children need careful guidance in learning
letter and number symbols, and that for most children like the
Horace Mann groupu studied, need for this guidance begins long
before Grode 1, abd for some children probably continues for a
considerable time after Grade 1. (pp. 30-31, 1940).
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Gibson, et al. (1962) oppose this positio and state that, "teachers

apparently give a good deakof concentrated and highly verbal attention

to letter orientation (and letter order) errors but there is no evidence

that such attention is needed." (O. 905). The authors point out that

skills in attention to letter orientation and letter order may be skills

similar to attention to the distinctive features of letters, and that

attending to phonemie differences has not often been taught, but never-.

theless learned. Gibson; et al, also contend that the significance

of varying dimensions of letters

through experiential exposure o

symbols.

These authors state, however,, that helping 4ildren tot pay a,ttention

has been effectively learned.solely

the repeaked lirocessing of0,:graphemib

to orientation of ilreiters "can hardly hurt . .:(althOugliT"Buch help- 4,

,

or ipstruction has not been shoWn to fransfer.,to reAanwability.
',*

. but if the typical matching,tAksuf,Leadfnesa ctualiel.§ used
, .77

ariables which are signifiCant oi lettediscriminat11--(instead
.

Thf pictures of objects) therp -Would ceftainlY be greater potential

transfer value" (Cibson, et al.,, 1.90, p05).'

In answer to question 2, reIrding4the value of a proOam 'of
,

systematic

mastery of

instruction in redUCi4 the amoUnt_of time neeclecLto attailk

the skills,.therefis evidence that a

children changed
:

f:rom nonitastety..tO mastery

. .
. 1

of Kindergarten in classeV where instruction
-

given than in classes whe irstruction given

greatelrnumbcr of .

V ,

, 4

Cale skills at 'the end.: ..

\

in the thrOwe qi.ciA`.'s,ws
, .

(KaMM, Tano,
. .

Hubbard nnd Pittelman, 1973)..
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1

As reported the 1971-1972 field test of the Prereading Skills

program, involvitg twenty-three Kindergarten classrooms and 545 pupils

fewer than 30 pereent of the field test pupils mastered the five pre-

skillS prior to instruction. Post-instructional testing of

Letter Order and Letter Orientation showed mastery by up to 78 percent

of the pupils tested. (Kamm, et al., 1973, p.xi).

In a second study, a small-scale field test of the revised Pre-

reading Skills Program (1974) conducted during the 1972-1973 school

year, the number of students changing from non-mastery to mastery of

the prereading skills in classes receiving .systematic skill instruction

was-over and above the number of students demonstrating such s change

classes where systematic skill instruction was not given (Venezky,

Leslie and Green, 1975): The small-scale field test included schools

,that had used the program during the 1971-72 school year, as well as

rb.l schools using the program only during the 1972-73 school year

zky, Green and Leslie, 1975). Forty-six classes--22 Kindergarten

ses and 10 first grade classrooms, composed of 627 Kindergarten

children and 257 first grade children--participated in this study

.lh,partial answer to question 3, regarding whether a reduction

inthe time needed before mastery of the skills occurs will lead to

..a significant increase in subsequent reading achievertnt, Venezky

. states:

While the evidence that 'direct instruction in these skills
.(produces mastery appears to outweigh the evidence that maturation
alone produces mastery, ascertaining the necessity of each skill
for lcarking to read is a far more complex matter. None of the
'three skills has peen shown to be absolute prerequisites to
.learning to read, but the child who comes to initial reading in-

.. struction with a mastery of these skills should have less difficulty
in learning to read as demonstrated on periodic reading achievement
measures than children who do not possess these skills. (1974, p.13).

6 0
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Due to the limitations imposed through design, assessment of

the effect of systematic instruction in these skills overall read-

ing achievement was not attempted in the study just cited. That is,

since the study was not designed to examine such an effect, data were

not available to determine if mastery of thekskills occurred through

instruction received in Kindergarten, previous to the period of

systematic instruction; if mastery accrued through maturity alone;

or if mastery occurred through the effects of systematie instruction

of these three skills. While the effects of the three prereading

skills on overall reading achievement as demonstrated by scores

on a formal, standardized measure of first-grade reading achievement

has nOt been demonstrated, the effects of the three skills have

been detected in a standardized instrument for reading readi-

ness, the Clymer-Barrett Reading Readiness Test (1969). Students

having mastery of the three skills scored significantly higher than

students without mastery'of the skills (pACO5) on the letter recog-

nition subtests of the Clvmer-Barrett Reading Readiness Test (1969).

AS a final,note, there appears to be a need to investigate the

d fference in effectiveness of visual skill instruction when letters

nd words are used as instructional stimuli, as opposed to geometric

//)forms and outline figures. Such need rests in the fact that numerous
_

G

rentiiness lessons :squire visual disCrimination of geometric forms

and outline figures as well as letters and words, despite the low 4

61
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coefficients of correlation between ability tO discriminate geometric

forms and reading achievement. If training in geometric forms and

outline figures or letter and word shapes provides less transfer to

reading related tasks, such findings would be valuable to the

development of new beginning reading progroms.

Studi-es of the effect of sex, age, ethnic background and socio-
_

economic status on first-grade readin achievement. Factors that

might serve as plausible causes for differences between groups are

socioeconomic status, race, age and sex. The most substantial

indication of the relationship between sex and reading Ahievement

in the American educational system is the significantly 1ArgeT

numberof boys than girls in remedial reading classes (Monroe, 1932)

and the inclination of our culture to feminize reading activities.

Johnson (1966), Silverberg (1972) and Farnham-Diggory (192 )

present additional evidence that supports the contention that such

differences may be innate% Girls learn letters and letter-like forms

more rapidly than boys.

The relationship of age to reading achieVement has been well

documented. The effect of maturation on the skills selected for this

study is discussed in the second section of this review of literature.

To consider all of the research regarding the effects of differences

in ethnic background would be tangential to the central issue of this

paper. It is important to note, however, that Black, Mexican-American

6 2
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and American Tndian populations have been shown to have certain

deprivations of cultural or linguistic nature that detrimentally

affect reading achievement. These deprivations appear to be over

and above the cultural or linguistic deprivations experienced by

Anglo-Saxon children.

It has been established that Mexican-American students benefit

from early school instruction to develop an awareness of English

language complexities arid that American Indian students tend to use

configuration, sound clues and idiomatic expressions inappropriately

(Phillion and Galloway, 1969). Many Black children are handicapped

in initial reading performances by dialect, poverty of vocabulary,

dearth of adult models, lack of early stimulation to engage in

reading related activities, a cultural deemphasis of the value of

standard speech, and a failure to consistently use complex English

language structures.

Socioeconomic factors undoubtedly affect a child's level of

reading achievement as well aS his/her purposes for and uses of

reading. These factors also determine the quality.and quantity of

reading materials available to the child, which in turn ,in and of

themselves, influence the reading behaviors of the child. The research

during the 1960's placed a heavy emphasis on the sod4oeconomic

influences of a child's environment upon thelthild's reading

behavior. Studies havp tended to reveal that most adverse socioeconomic

influences upon reading are found in children from low socioeconomic

6 3
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communities. Such environments produce a dearth of adult models

(Almy, 1967 and Goldstein, 1963), little early stimulation (Deutsch,

1960), lvwer family educational and occupational levels (Calloway,

1973) and less emphasis upon the value of learning (Bloom, Davis

and Hess, 1965). As a matter of fact, Barton and Wilder concluded

(following a national survey of elementary school teachers) that

socioeconomic level of a child's environment is the single most

important factor in rate of reading progress. The,results of their

work revealed that by fourth grade about one-half of-the children in

lower socioeconomic communities were below grade level in reading

achievement. Thorndike (1973) has found this phenomenon in other

countries of the world.

In the countries he considered, France, Germany, India, Israel,

Japan, U.S.A., U.S.S.R., Denmark, Finland, Sweden, Norway, Hong Kong

and Great Britain -- the evidence suggests 'that differenceS in

comprehension ability are not due to innate characteristics but

rather to economic status of the tome. In each country, parent's

socioeconomic status positively correlated to reading achievement.

This factor, as a motivational force for the child, appeared to be

equal to or greater than considerations of writing systems, ortho-

graphy and methods of instruction as influences on success in initial

rending. this finding was present both within and between countries.

Td sum up, past studies support the contention that an examingtion

of the effect of mastery of the three prereading skills, attending

to letter orientation, letter order and word detail, on subsequent

reading achievoment is warranted. Such a study would be significant.

6 4
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to the field of rending as it has not been ascertained:

1. if the relationship between letter orientation, letter
order and word detail and readini achievement is one in
which mastery of the skills leads to an incyease in sub-
sequent first grade reading achievement;

2 if chfldren changing from non-mastery to mastery of these
skills by November or March of their first grad,1 year ,

exhibit increases in scores on a standardized instrument
measuring first grade reading achievement;

3. if the effect of mastery of the 3 skills of reading
achievement is the same for children from high, middle and
low socio-economic communities.

4. if systematic instruction in the skills is a more,efficient
and effective method for eliminating skill deficiencies
than non-systematic or inci.dental instruction in the skills;

.and

5. if a program of systematic instruction is designed to use
letter/vord instructLonal stimuli, will this program prove
to produce better mastery of the three prereading skills
than a program designed to use geometric form/outline
figure stimuli.

The fact that a relationship exists between the prereading skills

in this study and reading achievement is well documented. Whether the

relationship between these skills and subsequent reading achievement is

one in which mastery of the three seleci(ed prereading skills leads to an

increase in subsquent reading achievement remains to be demonstrated.

Hypotheses

Seven hypotheses were tested in this study. To test each

hypothesis, reading achievement scores of first grade studentb were

6 5
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compared. Comparisons were m between groups who demonstrated a

performanc of mastery or non-mastery of the skills of attending to

letter order, letter orientation and word detail.

The hypotheses tepted in this study were:

l. Mastery of letter order, letter orientation and word detail3

will significantly increase4 subsequent first grade reading achievement

when students who begin first grade with a mastery of letter order, letter

orientation and word detail are compared to stpdents who begin first grade

without a mastery of the selected prereading s1ills.5

2. Mastery of letter order, letter orientation and word detail

will significantly increase subsequent first grade reading achieve-

ment when studenrs who entered first grade without mastery of the

selected skills but who attained mastery by November are compared to
.

students who began Nfct gLaue without mastery of the selected pre-

reading skills and who did not attain mastery by November.

3. Mastery of letter order, letter orientation and word detail

3Mastery was defined as ability to answer correctly 14 of 16 items

(87.5% correct) of Letter Order, Letter Orientation and Word Detail
on each subtest of the Prereadina Skills Test (1975). The term mastety

in the following hypotheses refers to this demonstrated performance.-

4The desired_ level of significance is p<:05.

5The group mean of the scores on the Cates-MacCinitie Reading
Achievement Test (1965), administration in November and March and the_
sum of the.total test scores were used as the indices of reading

achievement.
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will significantly increase subsequent-first grade readily, achieve-0

ment whn stndents who entered first grade wrthout mastery of the

selected skills and who did,not attain masterjr-of the skills until

March are compared to students.who begin first grade without mastery

of the.skills and who do not attain mastery by March.

4. Students who do not consistently demonstrate mastery of all

three skills at all testing periods (September, November and March) but

who do demonstrate mastery at one or two of the testing Limes will perform

more like masters than non-masters on measures of reading achievement.

5. The relationship of scores on the three visual subtests of

the PRS Prereuding Skills Test (1975) and scores on the Gates-

MacGinitie Rending Achievement Test, Primary .A, Forms 1 and 2 (1965)

will be the same for children of low, middle and high socio-econ6mic

communittOs.

6. The number o-CItudents exposed to systematic skill instruction

who change from non-mastery to mastery or who maintain mastery will

be significantly greater than the number of students in control groups

who change from non-mastery to mastery.

7. The number of students exposed to systematic instruction using

letter/word stimuli who-change from non-mastery to mastery or who

maintain mhstery 1 he signiticantly gfeater than the number.of

students exposed to systek lc instruction using geometric shapes/

outline figures as stimuli who change froM non-mastery to mastery

or who maintain mastery.

6 7
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. CHAPTER 1.1

, METHOD

As stated in Chapter I, the purpose f this study was to examine

the effect of mastery of three prereading skills on subsequent first

grade reading achievement. The methodS'fof the study are discussed in

4

the five .subdivigions of this,chapter: Design of StudY, Subjects,

Materials, Procedures and Data AnalysiS.

Design of Study

The design used in this study most closely corresponds to

Design 10 as discussed in Experimental and Quasi-Exiierimental Designs

for Research (Campbell and Stanley, 1963, pp. 40, 47-50). The

principles of this design inVolve administration of pre-and po6t7

tests to experimental and control groups in which "control and ex-

perimental gioups do not have pre -exodrimental sampling equivalency.

(p-47). TheirbuPs were naturally assembled classrooms-and aSsiin-

ment of treati nt tO goups was random and under experimenter's .

control. the pitudy involved experimental and control groups, given

6 8
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so

a pretest and two subsequent posttests on skills of letter

order, letter orientation and word detail as well as a pretest of

initial reading ability and two subsequent posttests of reading

achievement. Treatments were randomly assigned to 42 intact class-
,

rooms, selected through random sampling.
,

Subjects-

Forty-two first grade classrooms from the Fort Worth Independent

School District,.Fort Worth, Texas were included in the study. Class-

rooms were selected by stratified random sampling, with classroom

ttacher qualities and socio-economic level of the community served

by-the elementary school as criteria for stratification. Classrooms

were selected from a list where the teacher had volunteered to

participate, had received a Bachelor_of Arts/Science Degree'in Education,

including at least three hours of ourse credit in reading.methodology

and had taught first grade f6r more han one year previous to

September 1, 1975. The number of clA..doms selecfed from the 6

tary schools which serve high socio-economic co unities and the

32 ëinentary schools which serve middle socio-economi communities,

as nearly as possible, equalled the number of class selegted from

the 37i elementary schools which serve ],pw socio-eco communities.

As shqwnlin Table 2, 12 classrooms in the studY represented elementary

schqols which seri.* high socio-egonomic communities,, 15 classrooms
,t

represented elementary schools which serve middle socio-economic

communities and 15 classrooms represented elementary schools which

6 9

6o,2;



Table 2

Schools Participating in the Study

School 575 Level of

Conmunity Served

Number of

Teachers/

Classrooms Involved

Number of

Pupils Enrolled

September 1975

Number of

Subjects Involved'

In Study

Experimental

Group Desisnation

Westereek ,44,1,
..,,.,

Wyc1iff High

4/4

2/2

119

43

80 .

30
1

4 C*

2 IG

Brae Shulkey l'igh 1/1 25 19 1 TG

J. T. Stevens Ki;h l' 2/2 58 3,7 2 TL

Bludbonnet nigh 1/1 23 18 1 TL

M. L. Phillips nigh 2/2 51 39
,

2 IL

Oaklawn liiddle 2/2 37 26 1 TL ) 1 C

B. H.. Carroll Middle '2/2 57 37 1 TG 1 C

Theodore Villis Middle 2/2 53 32 2 C

Greenbri,Ir Middle 2/2 46 30 1 TG 1 C

M. N. .e7a1,:or Middle . 1/1 20 0
1

1 TG

trooklyd :ci,.;hts Middle 2/1 .31 17 1 TG

W. M. .!!a.?...., MidL e 3/3 86 35
2

3 IL

Burtol 7'111 Middle 2/2 58 40 2 TL ,

Ca:vai-ilton . Low 3/3 66 16 1 IG 2 C,

H. V. Helbing Iow 2/2 48 41 1 TG 1 C

Carroll Peak Low 4/4 103 71 2 TL 2 C

5outn Ft. ';orth low 2/2 sicr
47 1 IG 1 C

Diamon34ni11 Low 1/1 21 17 1 TG

San Roen Low 3/3 68 51 3 TL

1
TOTAL 20 12H, 15M, 15L 43/42 1,068 687 16TL, 11TG, 15C

70

* C denotes control group

TG denotes systematic skill instruction using geometric shapes and outline figures as stimuli

II denotes systematic skill instruction using letters and words as stimuli

1

Data from the children in this Classroom were not used in the study. The teacher incurred.an extended illness and

did, not complete the training progre.

2
Tests were improperly administered in one of these classrooms. Data from the children in this classroom were.not

usod. inthe



serve low socio-economic communities. 1
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Socio-economic rank for each elementary school was determined by

an analysis of 1970 census data, as retorted in "Fort Worth Area

0en8uss TraiOnd Market Fact Book,"a pamphlet prepared by Dr. Robert

H. Talber f Texas Christian University. The composite score from

rating the occupation, education, housing and income of each in-

habitant of the community tracts in the Fort Worth.Standard Metro-

politan Statistical Area was used to determine an average composite

socio-economic rating for each elementary school. The mean (99.38)
,N

and standard deviation (44.68) was used_to rank the socio-economic

rating of each school. That is, schools one quartile above and below

the mean (range 69-129) were ranked middle socio-economic; schools

in the first quartile (below 69) were ranked low socio-economic, and

schools in the fourth quartile (above 129) were ranked high socio-

economic schools.

Of the 1,068 children enrolled in the 42 classrooms at the beginning

of the study, 321 children did not complete all testing instruments,

63 children moved at some time during the study, and 6 had incomplete

data concerning age, sex and/or physical description. As complete

data concerning each child's ability to attend to the three reading

skills and records of the children's overall reading ability were'

lOnly 12 classrooms, representing high socio-economic communities,
met the criteria for selection, causing unequal representation of
classrcroms serving high socio-economic communities.



not available, scores- froM:the testa ofthsese
1 A

included in the analyses of data.

. , e

, .

children were pot 4, -,;:lf

"
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.

.*
,.,.=

To determine if the absence of test acures froCthyspf

result in a set of scot s unrepresentative of the btiginarp

)a t-,kest between scores on the PRS Prereading-Ski,l4S,Tests of the

687 subjects in the study were comparecLto scdres on the, same lest of the

1,068 children initially enrolled in the,selected clasarooMs. As Shown-

in Table 3, differences in mean score of original population and subject

sample were no -significant (p = .59 for difference in means of the

Letter 9rder Subtest, p = .40 of difference in means on Letter

Orient tion Subtest and p = .70 for di rence in means of the

Word 1etail Spbtest ). There was no significant difference between

original population and subject sample in age, ethnic background,

socioeconomic level or sexual composition. This suggests that the

scores on testing instruments.of subjects in this study adequately

represented the scores on testing instruments which might have been

made by the students eliminated from the study. It was concluded that

use of scores from the 687 subjects could be interpreted as representa-

tive of data from 1,068 students in the original population: Elimination

of the 390 children described above would not act as a confounding

factor in the interpretation of results of the study.

Subjects for the study were the 687 firat-grade children

enrolled in the 42 selected classrooMs, 'whO'were present for and

completed all testing instruments: .Approximately one-half of the

subjects were boys (N=342) and one-half were girls (N=345). The

number of suBjects attending schools which serve high socioeconomic

comMunity tracts was 223, the number of subjects attending schools which

., serve middle socoeconomic comalunity tra,:ts was 2)1, and the number attending

73
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lible 3

Comparisons Between the Sex, Race, Age Readiness Score and Prereading

Skills Visual Subtest Scores of Students in Original Population and Subjects in Study

,

Measure of Com.arison

Original Population

(N = 1,068)

Subjects in Study

/
(N =687 )

P Value.,

of t-test

between means

Mean S D Mean S D 0

Sex: Female coded 1

Hale coded 2 1.53. .50 1.49 .71 .27

Race: Anglo coded 1 1.53 .90 1.53 .77 .96

Black coded 2

Mexican-American coded 3

Other ethnic minority groups

coded 4

,

6,.87 6.34 6.92 6.70 .89

.

Matropolitan: 64.33 19.1 64.24 17.4 .92,

Prereading Skills Test, Visual Subtest k,

Letter Order: 14.05. 3.43 14.15 3.31 .59

Prerhdinsg Skills Test, Visual Sulitest

Letter Orientation: 14.12 3,50 14.27 3.35 .40
,

Prereadino,Skills Test, Visual Subtest

Word D ail: 13.95 4.35 14
(1

3.10 170

A 75
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schools which serve low socio-economic community tracts was 193.

,
The number of subjects from Anglo ethnic background was 431 (63% of

4.

total subject population); 133 subjects were from Black ethnic

groUps (19%); 116 were from Mexican American ethnic groups (17%) and

4 were from OrienIII, American Indian or other minority ethnic groups (1%).

Materials

Instructional Materials

Two sets of instructional materials were used in the studY. .0ne

get included 35 selected activities from the PRS Prereading Skills

Program (1974),Aesigned to use letters and words as instructional

stimuli. Ten of the 35 activities were.'designed to teach the skill

of.attending to letter order, 12 were designed to teach the skill of

attending to letter orientation, and 13 were designed to teach the

skill of attending to the detail of words The activities were used

in the 16 randomly assigned xperimental classrooms designated.

as 1/ (Treatment with Lett ord Stimuli).

The second set of i ructional materials included 35 ti Ities

designed to use geometric shapes and outline figures as instructional

timuli. Twenty-two of the_activities in the set were selected from

e)Ok

41

th S Prereadini, Sktlls Program 1974) and 13 were constructed by

ple,investiator. Objectives of the 35 activities in this set of

instructional materials were the same as the objectives for the first

k'

set f matcrials.\ The activities were used in the 11 randomly assigned

7 6
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designaexperimental classroorA ted as TG (Treatment with Geometric

Shape/Outline Figure). A list of both sets of activities is found in

Appendix A. Samples of investigator-constructed activities are also

included idlAppendix A.

Testi nstruments

The groUP administered form of the Prereading Skills,Test,

Visual= Component (1975) was used as the measure of mastery of the

skills in the study. The test has a visua] and sound component, com-

posed of items in the individually administered Prereading Skills.

Test. (1975). The Visual Component is composed of three subtests

(Letter' Order, Letter Orientation and Word Detail), 16 items each

and three sample items. A copy of the test can be found in
-

Appendix B.

Mastery of the skills in the study was indicated by a score at or above

14 of 16 items correct on all three subtests in the Visual Component

(87.5% correct). Children not scoring at least 87.5% correct on all

three visual subtests were designated non-masters of the skills

investigated.

Prior to use in this study, the group administered form of the

Prereading Skills Test ,1975) had been administered to approximately

250 kindergarten and first grade children attending Hawthorne, Midvale

and Hoyt Elementary Schools in Madison, Wisconsin.2

2
The investogator would like to express gratitude to Mrs. Russert,

Mrs. Marty, Mrs. Swinson, Mrs. McClure and their children for volun-
teering to participate in the test.try-out.

7 7
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Results of the teSt try-out verified that the test met criteria

which had proved useful in other group administered tests for

young children.

The PRS Prereading Tess (1975) was judged to be a valid

measure of mastery of*the skills in this Nody because 1) test items

were identical in format to the task used as an index of skill

mastery in this study, as defined on page 4, Chapter I; 2) items were
*

selected by a rational, empirical process; and 3) items adequately

represent the total population of possible items. Hoyte reliabilities

of the PRS Prereading Test were .84 for Letter Order, .86 for Letter

Orientation, and .84 for Word Detail (unpublished WRDC Memorandum, 1975).

Overall reading achievement was measured by (1) raw scores on the

November and March administrations of the Vocabulary and Comprehension

subtests of the Gates-MacCinitie Reading Test, Primary A, Forms 1 and

2 (1965), (2) total Vocabulary and Comprehension subtests, and

- (3) sum of the total raw scores on the GateswMacGinitie Reading

Achievement Test_, Primary A, Forms 1 and 2 (1965). Scores from the

Metropolitan Reading Readiness Test were used as indices of reading

readiness.

The Gates-MacCfnitie Reading Test, Primary A, Form 1 and Form

2 (1965) were judged to be valid and reliable measures of overall

readliw ability as the testing tasks accurately reflected the objec-

Live of this study--sampling the child's ability to attend to the

skills of this study In performances of overall reading ability.

78
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The Vocabulary Subtest was composed of 48 items. The child was

tcp circle one Of four response choices that corresponded to a

picture illustrating the meaning of one of these words._ ,The

response choices in beginning items were only slightly sitilar

or confusing. Response choices'became more similar in details
N

and general appearances in concluding exercip,es.

The Comprehension Subtest sampled the child's ability

to read and understand w ole sentences and paragraphs. It contained

Th34 passages. e chiid wa to mark one of four pictures that best

'?illustrated the meaning o the Passage.

Alternate form reliabilities between Forms 1 and 2 of the test are

.86 for the Volahulary subtest and .83 for the Comprehension subtest

while split-half rcliabilities for the two subtests are .89 and .04

(Gates7Macflinitie, 1972, p.9).

Procedures j

Implementation of this study involved the following

dates and activities.

September 17 and September 24, 1975 Inservice t ining sessions

for the 15 reading specialists who volunteered to administer the PRS

Prereading Skills Test (1975) and the Gates-MacCinitie Reading Test,

Primary A, Forms 1 and 2 (1965) were given by the investigator. The

.purpose of the sessions was to present the objectives of the study as

well as the relationship of the testing program to the objectives.

7 9
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The schedule and procedures in administering both tests and questions

conceri4i.ig the role each specialist played for the duration of the

study were also discussed:

On and between the dates of September 22 and Septembk\30, 1975

the,PRS Prereading Skills Test (1975) was administered to al/NOildren

enrolled in the 42 selected classrooms. All tests were given by the

investigator and 15 reading specialists: All testers had completed

"74P
work for a Ma'ster's Degree with emphasis(f ading methodology and

.

had at least three'Years of prior teaching experience. The scores from

these tests were used as measures, of September prereading skill mastery.

September 25, 1975 - An inservice training session was conducted

for teachers, reading specialtsts and principals involved in the study.

Forty-three teachers, sixteen specialists and three principals attended.

The inservice session was conducted by the investigator and was de-

signed to: 1) explain the purpose of the study, 2) describe and dis-

tribute materials used in the study, 3) outline the 1..sponsibilities

of teachers and specialists in the implementation of the study.

Potential benefits of the study for children in participating class-

rooms were presented and quentions concerning the study were raised.

A Schedule for Teaching the Activities in e Experiment sheet was
_

given to each teacher. On these sheets, teachers were to check each,.

activity as it waneompleted and note any problems encountered during

the instruction of that activity. Such notations served as aids in

monitoring the period of systematic skill instruction. , Additional

Monitoring was not attempted although correspondence between invest-

i!vItor and teacher was encouraged. !ring the instructional period,

80
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six telephone calls and 22 individual or group letters to and from

teachers and specialists were made and written. Eight letters were'

mailed to teachers and specialists following the period of systematic

skill instruction.

Prior to September 29th, experimental and control treatments_had

been randomly assigncd to the 42 classrooms. As shown in Table 2,

Participating Teachers, Pupils, Subjects and Designated Socio-economic

Level and Assignment of Each School Selected for thc Study, four class-

rooms4Fepresenting high,.five classrooms representing middle and

six classro representing low socio-economic communities were

designated rol classrooms. Pfve classrooms representing high

socio-economic comomnities, six representing middle socio-economl

r
communities and five representing low socio-economic communities

were desfgnated Treatment with Letter and'Word Stimuli (TL). Three

cfassrooms representing high socio-economic communities, four

representing middle socioeconomic communities and four representing low

socioeconomic communities were designated Treattient with Geometric

Shapes and Outline Figures (TG).

Beginning September 29, 1975 and continuing until November 17,

1975 students in the 27 experimental classrooms received daily skill

lessons, in addition to the actiVities of the regular reading

pr, 4m. The skill lessons were approximately 20 minutes in length.

During tbe time used for systematic skill lessons in the experi-

mental ,F.1;.s, reading orally to pupils in control classrooms was

to have been dome. Rogula- clisroom activities were taken from

81



Lippincott, Houghton-Mifflin, Follett or Macmillian basal series.

November 18-24, 1975 --. the Gates-MacGinitic Reading Test, Piimarv

A, Form 1 or 2 (1965) Was administered to all children in the study.

November 19-26, 1975 The PRS Prereading Sk4. is Test (1975) was

readministercd to all children/in the 42 selected classrooms. The,

scores from this test were used as the measure of November prer,eading

sktll mastery.

On December 1, 1975 ,all.teachers,In experimental classrooms,,

to return the Schedule for Teaching the Activities in the Experiment.

Sheet. Twenty-one of the 27 teachertin experimental classrooms re-

turned completed sheets. As seen in the example in AppendiX C,

teachers checked each completed activity and noted Problem's encoun-

tered during Anstruction. The six teachers who did not return the

monitoring instrument were contacted and five reported to have completed

all 35 activitie. as -cheduled, one teacher did not and data from her

class was eliminated from the study.

March 15-3d, 1976-- The PRS Prereading Skills Test (1975) was

readministered to all children in,the 42 elected classrooms. The

scores from these tests were used as the measure of March prereadiug

skill mastery. The Getes-MacCinitie Readingilest, Primary A. Form

1 or 2 (1965) was also readMinistered at this time.,
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At the tnd of each teSting period teStS-,were mailed to.the in-

vestigator. Tests were hand-scored;*raw scores and descriptive data

were rtcorded on data sheets. Data'on these sheets.Were!,transfered to

,keypunCh coding sheets by Judy.Suohman of the WiSCOnsin:Research and

Development Center for Cognitive4earning codihg p0b1.4 a,tra
..,

eypunch coder, Two Professional keypuncliers at the;WiScons

-

and Development Center for Cognitiire Learning ttanSpoStd the co
. _

sheets to key punch cards. All cards were thqueverifled fot, accuracy

of transcription by 41, key punch erifier:.

DatejAhalysis

i-'To measure.the effect oCmaster0:the dp nvathievement of

,

children Whq dq anddo not maater the prereading skill% of letter

order, letter-orientaqon apd.wotd detail, two'rtailedt-tests of

6

,differenceh betw,eon mean readins'achievementpOrts of master and

non-master. groups were performed. Two-tailed t-fests were also done

to'examine differences,between the mean ages of the master and non-master
'

groups. When the difference between groups exceeded four weeks, an

analysis of covariance was performed with age as the covariate on achieve-

-

merit. Co mparisons and t-tests of differences in mean ackievement were

also tade when the intervening variables of socio-economic level and

ethnic 1N:tlkground ef Masterjand non-master3 groups were equalized.

To determine if.:1subjects in masteriand non-masterlgtoups w
,

significantly diffi,.rent in relation to the intervening variables of

is

8 3
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sex, ethnic background, age and socio-economic status, data concerning

each of these factors were
collected for each subject. To utilize this

demographic data in more than a descriptiVe manner, data from each

'student were assigned the following intervalkrankings:

a) Sex - = Male .

= Female

b) Socio-econom c level - 1 = Low
= Middle

3.= High

J.

.4' 14

c) Ethnic background - 1-= Anglo
2 = Black I

3 = Mexican-American
4 = Other

Means of the data'were then computed and compared ior significance of

difference between master and non-master grou ,through a t-test of

meantnkings.

Dependent measures for all analyses were the Vocabulary and
,

,Comprehension Subtests of.the Galls-MacGinitiF Reading Aoha ement TesLs,

1

Primary A, Forms 1 and 2- (1965) administered in NoveMb4OL' March, total

test scores,on both of these tests, sum of Total score's on the November

And March tear and:the Metropolitan Reading Readiness Test (1969).

The Independent measure waS.a scote at,or above' the criterion for

ma'st'ery un '.the PRS PrereaXg, Skill's Test (19-70.

To test Hypothesis 1, group meanS of the sc on dependent measures

of reading.achlevemedt from all September masters and nonjmfrsters were

4.:ompare1. Two-tailed t-Lests. of differences Of means were run. The

4.,
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following seven comparisonsbetween achievement scores of master, and

non-masterisubgroups were.also made:

4c

1) Anglo masters and nonrmasters from high socio-economic com-

munities,

2) Black masters and bon-masters from high socio-economic com-

munities,

3) Anglo masters and non-masters from middle socio-economic

communities,

4) Mexican Americans from middle socio-economic communities

5) Black masters and non-masters from low socio-economic com-

# munities

6) Anglo masters and non-masters from low socio-economic

cOmmuliitielg, and

7) Mexican Americans from low socio-economic communities.

To test.Hypothefis 2, group means.= the dependent measures of

reading achievemdnt fr m all September non-masters who bees*: masters

of -the skills inlhrember were compared to the September non-masters

who did not maS4;Cthe,skills: in Vovember. In addition to the com-
,;:,

Parison betweWthe entire group of masters and*non-masterskItroup

achievement 4:fins oft :Anglo masters and non-masters from bighSES

*
communities, Anglo masters.and non-masters from middle'SES, BlaCka

--...
.

masters and non-masters from middle SES, Mexlcan Americans from W

middle SES communities, Anglos from low SES communities, Black

'85
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students from low SES communities, Mexican Americamtendenta from low

SES communities were compared. Two-tailed t-tests of differences.
,

between achievement means of each of the eight sub-groups of-
. -

*

November magtecArand non-masters were performed.o.

To test hypothe6is 3, four comparisons of mean reading achieve-

ment scores were made. Scores from students who did not demonstrate

mastery of theakills in September or November bun did demonstrate

Omastery in \4ff4790'tlere eompared to the ;/eores from students Oho did

-Stgi 3-116. lain September*November or March,

coMParisoftwere between

den0?7,41% 'had ngt mastered the skills of'this study

dentawho, ever mastered the skiffs.
-7

from ge.SES communities who had not mastered

the s

mastere I.
.

ip Olg Zt?i*ejfromXo

T, t11fk
,

reh'and, Anal-) atudents from high SES who never

and

"-.'llihstdred

it -1/4 ro

4/-r- '' -7'../.
.0,

e skIllst140111 r.cb. and/Biacit.stUdenis from lowISES
..,..,,

,

-never .tte s ii --'.

s
.

! Oit

4. -.1 ". r
--

i
..,..1: 7%.-: -,,....-

...- - . ....--- i-

.i.:..-.1 1 Ofaregs3t:Ila-mean age en masters and non,-
, VI , A 11., f,.

s who did not master

s\ratLowSES who never
\

ow SES commtmitickWii
,

V ,

, .

-not master the

miniitiet Oho. 7
h

grpaee't than' four,weeks, anPanaiAl of co arlancé was compt00

Ar-
.

between .achleveMenj meads-of masters
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covarriate.

4k
'Differences in alai',

.greUps were computed to examile e.homogerl.ty of the reading

65

can-the litters and non-masters

:achievement scores of the two groups. Correlation coeffilcients between

age,and achievement and two-kt..7d t-tests were computed to determine

,-the effect of'mastery on reading achievement when age differences

between masters and non-masters groups were eliminated.

To determine if the performance of students who do not consis-

tently demonstrate mastery of the skills at all testing periods was

more.like the performance of masters or non-masters on measures of

reading achievement, a statistical testjof Hypothesis 4 was performed.

.The test statistic was a two-tailed t-test of a second'diFterence of

group means as described in the following formula:

when

to

4 . 2 4 '4 1 2 + Ll
n

2

-i-,,,,i.,',7e;

2 , :1

S

1
n 3
3

,

'
,

,.

s
* t___,

m = achievement scores of masters groups
1

,
,

,.

= achievement Slaste of,inconsi
m2

t mastexs and non-mastera*_.

.

0. . ....

0
4AnT44%.,

* achievement scores of non-..masters
(II

4
ni = nuMber of subjects wh6'mastered at all testing times-v

A

pber of subjects who mastered at one or more testirT
es

.

th

n =, number of.subjeãts saio never mastered
3. 1

!('
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S" variance between achievement scores of masters groups
1

S2 = variance between achievement score§ of inconsistent
2 masters

S2 = variance between achievement scores of non-masters
3

To determine if the elationship between mastery of the three

selected skills in thie and subsequent reading achievement is

the same for children of low, middle and high socio-donomic

communities- (flYpothis,5), an analysis of covariance of raw scores

on the PRS Prereading Skills Test.and total scores from the November

and

(11

'arch administration of the Cates-MacGinitie Reading Achievement

Tesi, Primary A, Forms 1 and 241965) and sum of total sCores

of these two tests was performedoe444icients'of correlatIwn between

PRS Prereading Test score ardC

Test, Prima v.k, Forms 1 and 2

of the resu

To test

was. per Or

r was determin

Cading AChievement

evel7) significance

g:tettkfor stratified e ual tyof pro ortiousa-

-
bfproportions test'assessed whether the

numb r of stOdents e ()Sec' to systematic skill instruction

rom non-mastery to master or who maintathed mgStery was significantly

gregter than the nu students in control groups who changed from

non-mastery to master ho maintained mastery. PVbability of

chance !bc4.41rerice as explanation for differences in proportions of

subjects compare was assessed by a z-test of difference betwee he

two V6ot\tions.

88
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a

4
The statistic used to test Hypothesis 7 was identical to the

statistic used in the test of Hypothesis 6, except that the

,

students compd were those demonstrating change or maintenance of

mastery fo lowing systemati/c instruction with etter/word as

41 ,

opposed to instruction with geometric shape/o tline'figure inSeructionA
.

stimuli.

Computer programs used for analysis were Minitab Welsh t-teats,

Minitab Regression Analysis, and Foptan ISX Apalysis of Covariance.

The programs are available through the Madison Academic Computer.

Center, University of Wisconsin-Madisoh.

In the next chapter results from the discussion of the data

of these analyses gre given. Also cent ined in Cippler III is

presentation of the limitations in niakin inferences from the data.

Concluding ChapterIII is a diScnssion of assumptionA needed before
d 4

generalizations of

, Summary, conclusions an

presented in Chapter IV.

results- her populatPns can be made.

mplicationS of Ala

c)
-4\

8 9

study are

Air
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CHAPTER II1

DIspspoN OF RESULTS AND PRESATION

(t4

OF LIMITATIONS OF ST9k,

The purpose uf this chapter is to present and discuss the

results of tests of each hypothesis and to comment,upon the

4

limitations in statistical Ifferefice and,generalizability of

results of the these tests. ResUlts are given in the following

manner/restatement of hypothesis, notation of iata used to
\_

e
test the h0Foihesfs, discussion of the results of the tests and

presitation of the limitationson statiS'tical inferences from

result's. Limitations.of generalizability of the results of this

st o other populations or samples will be given as a separate

and concluding subheading of this chapter.

Hypothesis

Discussion of Results
<V'

1: .Mastery of letter order, lettqy orientation and
word detail will significantly increase subse7;
quent'first-gtade reading achievement when 1,

students who,..begin first grade with d mastery
of letter order, letter orientation and word

are'Compered to students who.begin first
grsda.xithout a mastery of the seleCted prereading
skills.

Test.of Hypothesis. The comalexities of human learning prohibit

placing credence in a one-variable cause-effect relationship.

'multiple intertelatjonships and interactions in the ldarning process

90
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place responsibility upon thereseareher to examine the degree to

which intervening factors affect any investigated relationship of

one independent and one dependent variable. For this reason,

investigations of differdOces between reading achievement of

masters and non-masters w;re preceded by an examination of

differences between groups in socioeconomic status, age, sex and

ethnic%backgroundr If significant differences in any of these

,

factors'existed, the factors' effect was statistically controlled

in investigations of the single effect of mastery and non-mastery

on reading achievement.

41

As shown in Table 4, when subjects are grouped y time of mastery,

soOoeconomic level and ethnic background, 27 master and non-master

groups aye formed.. Ideally, one should compare theq!l'aster and non-

masters in each of these 27 groups to determine the effect of

mastery on achievement, controlling for the effect of socioeconomic

level and ethnic background differences between master and non-mas er

groups. Unfortun6tely only 18 comparisons were possible with ten of

these compraisons involving very small sample sizes. Nine comparisons

were not attempted:

1) Mexican-American Fasters and non-masters from ph socik_

ectillomic communires, exhibiting mastery ar non-mastery in September;

*
2) Black masters and non-masterd from high socioeconomic.

communities who exhibited mastery or nonTmastery in September;

3) Mexican-TAmerican September non-maSters claming from high

)

4

91
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Table 4
4

70

Classification of Subjects by Socio-economic Level. of Community in Which
They Live, by Ethnic Background-, and by Time that Mastery of Letter Order,
Letter Orientation and Word Detail Was Attained

1 Anglo 1 Black [Mexican-American and Other
.__.t

September Ma!;tersanot Non-Masters

High SES: M1 182 15

NM 19 3 0

Middle SES: M 106 18 20

NM 43 14 13

Low SES: 49 25' 38

NM 25 66 29

-:-September Non-Mast

HighlIES: 14-
NM 5

Middle SES: M 36
NM 7

Low SES: 19

NM 6

1 Total

November Masters and Non-Mastcrs

199

22

144

70

,112

120

16

6

10
,

25

4

54

16

72

48

December Non-Masterl,to Match Masters or Non-Masters

SHigh : MA 3

2NM

Middle MS:- M: 7

NM 0
'

Low SES: M 3

NM 3

1 0

0 0

5

1

14

24

2

1

3'

z

4

2

L4

: 20

28

1MdenotOk'number of masters; NM denotes number of non-masterS,

o



socioeconomic communities, who either did or did not master"the

skills in December

'4) Black students from high socioeconomie comMunteia

,

first demonstrated mastery in March and Blacktkudents frOm the"

aamecommunity who never de strdted mastery;

i4

5) Bl.ack students froñ middle socioeconomic communities who

firét demonstrata mnster9 in March and Black students from the

samn community who never demonstrated mastery;

110) Mexican-American students from high socioeconomic

coMmunities who,first demonstrated mastery in March and Mexican-

American students from,the same community who never demOnstrated
>

Imasterx;

7) Anglo students from piddle socioeconomic communitles who

first demonstrated mastery in March and Anglo students who never

demonstrated mastery;

8) Mexican-American students

communities wha first demonstrate

from middle socioeconomic
.

in March and Mexican-.

American students from the same community who never demonstrated
..

mastery; and

9) Mexican-American students from low socioeconomic communities

who first demonstrated mastery in March and Mexican-American students

who never demonstrated mastery.
*

Data-in Table 5 are A mean achievement scoreE; of all,' September

masters and September non-mapters of, letiet order, letter orientation

. t.

1 .r.
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TABLE 5

COMPARISONS BETWEEN ALL SUBJECTS WHO;DID AND DID NOT MASTER LETTEli

ORDER, LETTLR ORIENTATION AND WORD DETAIL IN SEPTEMBER OF THEIR

FIRST GRADE YEAR-0N MEASURES OF READING ACHIEVEMENT, SEX,
0

RACE, AGE AND SOCIOECONOMIC LEVEL1

.-41ttained Mastery

of Letter Order;
Letter Orientation
and Word Detail by
Sept._

Did pot Attain
Mastry of Letter
Order, Letter
Orientation and *
Word Detail_by Sept.

P Value
T

Dependent Measure
(N

Mean
457)

S.D.

(N =

Mean
218)

S.D.

Nov. Voc. 25.02 14.25 6.72 15.63 .00001

Nov. Comp. . 11.34 7.11 7.34 4.76 8.63 .00001

Nov. Total 36.35 16.7 21.46 9.47 14.72 .00001

March Voc. 36.48 10.2 22.77 10.1. 16.44 .00001

March Comp. 19.96 8.95 10:75 6.49 15.15 .00001-,

Mar Total 56.43 17.8 33.45 15.4 17.21 .00001

M fx, Sum 94.80 52.4 54.86 22.4 13.85 .00001

MetYopolitan
Reading 75.36 14.2 55.73 22.7 11.13 .00001

Readiness Test

Intervening
Variables

Sex: M=1; F=2 1.51 .50 1.46 .50 1.30 .1957

Ai.
4ace: A=1; B=2;

MA=3; 0=4
1.43

'4!"t

.18 1.78 It .75 -5.56 .00001

Age 4.50 .42 6.391 .37 3.52 .0005

SES: L=1; M=2; 11=3 2.19 .80 1.5e.... 4.70 10.93 .00001

.t,

iMeanAt.gir-!0'X, R:te, Aie and Socioeconomic Level were derived by ranking
the 'descriptive lata arbitrarily, as followq:

110$
Male01,1.; AmpilV, hnic Groups=1; Mexican _American Ethnic Groups=3;

FematA0M24:i., Ethnic Groups=2; Other Minority Ethnic Groups=4;
Low Socioeconomics-1; Middle SogioeconOmic=2; High,Socioeconomic=3.

94
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,'?7

and word detail. Scores were obtained rrom ire November Vocabulary

Subtest, November Comprehension Subtest',! ember Total test score,
1,

.
March Vocabulary, March Comprehension, March Total test score, sum

of total November and March test 'scores .and scores from the Metro-

politan Reading Readiness Test (1969). Two-tailed t-tests between

mean scores of masters and non-masters groups revealed that the
,

difference between the achievement of the two groups %4Eis siA0fiCant

(p <.00001). September masters and non-masters differectAiLLSintly4,

.,,,

in sge, socioeconomic status and ethnic backgroun4. To, e the

4
effect of these variables, additional tests were mhderfiiTisolls

were between achievement of September masters and norimar,srTs of

comparable age, socioeconomic status and ethnic back

As reported in Table 6, Anglo subjects in high ocioeconomic

communities'who mastered the skills of this study'by September of

first grade scored significantly on elk measures of reading

. achievement (N = 182 masters and 2C non-mallters).

Since data i Table 7 is based on an N equal to 5, results

ishou d be interpreted with extreme caution. Results, reveal thet

le two students' mastering the prereading skillg scored higher on

r-

all measffres of reading achievement.but the difference between the

4.

achievement of these two students and theSichiavementscores of

the three non-:masters was not statistically significant.

95



TABLE 6

COMPARISONS RETWEEN READING ACHIEVEMENT SCORES OF

IN HIGH SOCIOECONOMIC COMMUNITIES WHO MASTERED AND-WHO *DID

NOT MAUER LETTER ORDER, LETTER ORIENTATION AND WORD

74

ANGLO STUDENTS

DETAIL IN-SEPTEMBER OF THEIR FIRST'GRADli YEAR1

. Masters Su.t.tNon-Masters
182) (N 20)

Depsndent Measure Mean J,MeAn
4

2
Nov. Voc. 29.61 10.8 8.3 5.47

,

..paga

Nov. Comp. 13.92 8.2 8.80 5#8 3.57 .0014

Nov. Total 4351 18.0 4.27.40 12.1 5.34 .00001
4

March Voc.
2

1.65 6.57 ".32,65 : 9.53 4.12 .0005

March Comp.
2

21.42 9.28 18.75 ./.9 26 2.14 .043

March Total 65.01 14,4 50.90 7.6 '3.47 .0023

N & M Sum 113.55 70.8 78.30 26.6:\4.44 .0001

Metropo1itan
3

OL
Readitlg 77.70 10.4 68.80 13.3 2.88 .009
Readiness Test .

1
Means qre not adjusted to reflect-differenes.in ages.bekwee.n groUps.
Masters group mean age,was 6.40; NorNwax(ers eiroup mean age.was 6.33.
Masters on the average were 3.6 weeks older than non-masters .

ubtests of dates-MacCinItie' Reading Achievement Test, Primiiry A. Forms
1 and 2 (196).

°--3.lotal raw scoje on Metropolitan ReadlnE:teadine est (1q10):s

. e

-

I.
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TABLE 7

,COMPARISONS BETWEEN READING ACHIEVEMENT SCORES OF BLACK,STUDENTS

IN HIGH SOCIOECONOMIC COMMUNITIES WHO MASTERED AND WHO DID NOT

MASTER LETTER ORDER,,LETTER ORIENTATION AND.WORD DETAIL

IN-SEPTEMBER OF THEIR FIRST GRADE YEAR1

Dependent Measure

Sept.. Masters Sept. Non-Masters T
P Value
C44.05

(N

, Mean

2)

S.D. Mean

(N 3)

S.D.
4

2
Nov. Voc., 29.50 10.6 18.67 . 3 1.34 .3113

Not. Comp.2' 16.00 7.0 9.67 5.86 1.05 .3712

Nov.'Total 48.50 17.7 28.33 11.0' 1.23 .3452.

.

March Voc.
2

42.50 .70 .36.33 . 16,8 .636 .5899

March Comp.
2

19.50 ,13.4 16.33 121.2 .268' .8063'

March Total 621.00 14.1 52.67 , 28.7 .682 .6628

N 6 M Sum 107.50 31.8 81.00 39.7 .825 -.4698'

'Metropolitan
3

Rending 7711:5 10.6 65.67 15.5 1.01 .3855

ReadinesS Test

iMeans are:not adjustea
Masters group mean age
Masters on the ayerage

2Subtests of Gates-MacGinitie Reading Achieyeilignt

1 and 2 (1965).

to reflect differences in ages between goups
was 6.30; Non-master's group mean age was.6.26..
were 2 weeks older than non-masters.

P

Test, Primary A, FoAls

3
Total raw score on Metro itan Reading Readiness Test (1969).

'97
b
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Because the mean age of the 106 Anglo students from middle

socioeconomic communities who mastered the prereading skills in

SeRtember was six weeks above the,mean age of the 43 non-masters,

it was deemed pessary to con 1 for the plausible effect of age ir

'difference on dif erences i reading.achievement. To adjust means

to-account for

covariance Was

/e.

differences betwe n'teading achie

Adifferencs in ages between groupS; anoUalysiS of

run._ Ais'analysis follOwed the two-tailed tests of

4

As reported iivIable 8; the, results

Anglo studwAs from middle

ment scores of the tWogroups.
;'.1 -\

the analysi,s revtla.that

fr.
socioecbnbmic commuuities whOmaStered

of

letter der, letter orientation and word detairby Septembef of

first grade scored significantly higher than Anglo uon-masters on

measures of 'reading achievement (p .ZIY0/).

While master and nonTmaster'groups in the

are almost equal in number sample sizes are small. Differences

next two comparisops

in reading achievement in these twp cbmparisons may not reflect

normal population variations. Differences might reflect idiosyncracies

in individual. student performances. For this reason, differences'

between the reading achievement,fas

be 1nterpret7ed cautiously. ,

Ill the first comparison

reported in Tables9 and 10; should

.40

(Table 9), 18 Black students from

socioecenomic-communities who, maStered the skills in September

performed 14 Black students

mastered uhe skills at.that

ont.7

of the same socioeconomic level who had not

time. Scores were St,atistically significant
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TABLE.8

COMPARISONS BETON READING ACHIEVDENT CCORES
OF ANGLO STUDENTS IN RIDDLE

SOCIOECONOMIC COWUNITIES WOO DID AND DID NOT MASTER

LETTER ORDER, LETTER ORIENTATION AND WORD DETAIL IN'SEPTEM3ER 9F FIRST GRADE YURI

Doitedat Mtaaure

g.isters Non-Masters

of LOLO4 of LUND

in;September in 5(cNp.t4c3n)her

b(N.106)

Mean(v ) 5,0, Mean(Y
.-. - --7.........

) S.D.
2.

Nov. Voc,
2

2 22 9.84 16.00 P7.81

Nov. Como.
2

10,12 6.49 7.51 +4.93

Nov, Total , . 16.82 14.5 23.51 11.5

4 1

!'(.1r 0 1 Mr.' )6.3 9,68 24.47 10.6 ,

e

rrh Co:p.
2

,20.55 7.60 12.16 5,89

March Tct4 56.93 ,16.3 16.63 15.5

N 4 g Szl 93.53 28.8' 60.14 25,0

1errIpo1itan
3
Reading

) Readiness Test

75.80 13.4 62,26 20.0

Age 6.56 .395 .6.44 ,399

,

F Value'

Adjusted

SS

Y
l'

df/145

F Ratio
Adjusted ,

tor ,

SS
Diff. of

Y2 Slope5

Correlation

Ccefficients

Bet. Age

and Ach.

Kasters/N-X
remIT...4. mom...

P Vlilue
r

for r

.,. ,
for

b6 A.. ge
Onadj,

and Ach.

Masters/N-K '1-'2

P Valuefor
df/146

Unadj.
for Adj.

F Ratio

Y1 Y2 for ui. 1 lvv/I
akIns, '1-'2 PO ',.'5-

10160 2564 .089 .03 -.02 NS ps 6.690 .0000 35.64 .001

4419 3021 .448 ,-,001 .15 N$ NS 3,17 .002 7.51 .01

22090 5562 .009
.++

.02 .04

4

+ NS NS 5.91 ;0000 27.65 .001

27844 10146 .213 -.In -.007 NS NS. , 6,34 .0000 49,32 ,001

4 '

6070 1458 .013 -.05 -.10 , NS NS 7.21 .0000 42.461 401

27845 10146 .213 -.09 -.001 NS NS 7.13 .0000 49.32 .001

87154 21179 42 -.04 .02 NS NS 7.08 .0000 41179 .091

18821 16738 263 .08 .28 NS .01. 4.092 .0001 20.86

1
An analysia cf covariance was rUn to

adjust weans for differences in ages between masters and non-maateti groups. Nsters on the average were 6 weeks

olderthan non-masters.

2
Subtests of Cates-gacCinitie

finding Achievement Test, PrimAty At Form' l'and 2 (1969).

3
Total raw score on Yetro

,

olitan Re i1i Readines Test (1965).

oi 100
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'TABLE 9

COMFA'TONS BETWEEN READING ACH1EVEMENT'SCORES,OF BLACK STUDENTS

IN MID\DLE SOCIOECONOMIC COMMUNITIES WHOMJ§TERED OR WHO DID

NOT MASTER LETTER ORDER, LETTER ORIENTATION AND WORD.

DETAIL IN SEPTEMBER OF THEIR. FIRST GRADE YEAR1

DePendent Measure

Nov. Voc.
2

Nov. Comp

Nov. Total

March VOc.
2

March Comp.
2

March Total

N & M Sum

Metropolitan3
Reading
Readiness Test,

Sept."Masters Sept. Non-Masters
(N -18) (N 14)

Mean S.D. Mean S.D.

P Value
01C.K.05

.

18.44 '5.35 11.93 4.62 3. .001

9.39 5.94 4;86 '5.08 2.32 .029,

27.83 5:80 16.79 8.29 4.25 .0004

31.11 9.90 24.07 8..95 2.11, .045

12.67 5.46 11.14 4.99 .823 .4186

43.78' 14.2 35.21 -12.5 . -1.81 .081

71,61 16.5 52:00 -16.1 '1.45 .002'

63.78 ,8.78 50.79 128 3.26 .004

Im
cans are.aot adjuSted to reflect diffe'rences in ages between groups.

Masten: group meal) age was 6.56; Non-masters grouP mean age was 4.49.

Masters on the average were. 3.6 weeks older than non-masters.

2
Subte:Js of Gate::-MateCinitie 'Reading Achievement Test, Primary A Forms

1 lnd 2 (1965).

3Total rm./ score on Metrqaplitan Reading Readiness Test (1969).

1.0t



on all measures except fOr scores on the March

79

Comprehension

Sub-test (1)=.4186) and March TOtal test.scores (p=.08). ln the

second comparison (Table 10), ,20 Mexican-American students from

middle socioeconomic communities, masteting the skills in

Seprmber outperforTed 13 non-masters on all measures of reading

aehiev ent except on the November Comprehension Sub-test

(mean of ters = 7.35; mean of non-masters - 9.77). The

difference in achievement between mastars and non-masters in the

comParison was significant on the March Vocabulary Sub-test

.0198), March Comprehension Sub-test (p .00)), March +tel

test score (p - .007) and November and March sum of Total test

scores (p = .019).

Adequate sample sizes were available for all three comparisons

of low socioeconomic groups. In each of these three comparisons, masters

'were more than one month older than non-masters. For this reason,

following a t-test of differences between reading achievement means,

unadjusted for *differences in ages, an Analysis of covariance between-

groups was run. Age was the covariate on achievement scores. As

shown in Table 11, 49 Anglo students from low socioeconomic communities

who mastered the prereading skills in September outperformed 25 Anglo

,studenta who.had not.mastered at:that time on all measures of reading

achievement except for scores on the November Comprehension Sub-test

(unadjusted means 8.94 and 8.08) and,on the Metropolitan Reading

(i;

Readiness Test (unadjusted means 80.69 and 65.08). °Difference between

102
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TABLE 10

COMPARISONS BETWEEN READING ACHIEVEMENTrSCORES OF MEXICAN AMERICAN

STUDENTS IN MIDDtE 'SOCIOECONOMIC COMMUNITIES WHO MASTERED OR WHO

DID NOT MASTER LETTER ORDER, LETTER ORIENTATION AND WORD

DETAIL BY SEPTEMBER OF THEIR FIRST GRADE YEAR1

Dependent Measure

Sept.,Masters. Sept. Non-Masters T

1.15

-1.02

.744

51

.

2,.

2.51

2.06

P Vplue

(N

Mean

20)

S.D.

(N

Mean

'13)

S.D:

.26

.32

.47

.0198

.007

.007

.0

.052

Nov. Voc.
2

Nov. COmp.
2

Nov. Total

March Voc.
2

.

March Comp.
2

March Total

N & M Sum

3
Metropolitan -
Reading
Readiness Test

.' 18.15

7.35
..

-25.50

2945
,

i

16:70

45.75

72.2

61.50

7.75,

4.43

9.73

11.1

7.51

17.7

22.6

12.5

.

15.23

9.77

22.85

21.15

, 9.92
.-

30.85

53.69

51.23

6.64

7.77

-10.2

7.0

5.51

11.2

19.

14.8

0.)

1Means are not adjusted to reflect differences in ages between groups.
Masters group mean age was 6.46; Non7masters group mean age was 6.5O
Non-masters On the average were 2 weeks older-than masters.

2Subtests'of Cates-MacCinitie Readinz Achievement Test Primary A, Forms

1 and 2 (196-55.

3Tota1 raw scores on Metropo1itan71eading Readiness Test (1969).

103
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TABLE 11

COMFAKSONS BEMS READINC ACRENWIE SCORES OF ANGLO sin= Ili LOW 50( forooltc COMNIINITIES DID,A211) NV NOT XASTEk

LET1FR 0apn, LEM OR157X1101 AND WORD MAIL IN NEEDRU N' FIRST GRA.g YEAR1.

Doen!ent Measure

l

r4Wer":,

of 10(00

In Sqt...cf)er

-(.N49)

22.41 8.83

8.94 5.26

31.41 13.2

34.21 10.1

16.27 8.34

52.55 17.6

84.12 28.7

80.b7 15.3

6.67 .394

Non-h4qters

of LOLND

in So;)teH.er

p15)

14.96 8.16

8.08 ^J.24

23.04 10.0

. 23.32 10.5

11.48 1).65

34.8 14.5

56.92 19.6

65.08 22.6

6.57 .327

.

idjuted

:c

Y

1

itdluvAld

SS

Y

df/61

r '1 "()

'.(11-

0!!:. of

51nnos

1.629

.361

1.;!6

3.93

.385

3.92

2.670

.429

CM" e i at 1(11

Covpictvms

3ut. AP
and Ach.

(foc.9)(N.22)

hast,rsi8-,

.14 .42

.02 .21

.08 .40

.01 .47

04 .25

.02 .39

.06 .06

.24 -.004

r value

for r

Bot. 0,

and Atli,

hadtersiN-M

NS .01

NS Ns

NS' .01

NS '41

NS .05

NS .61

Ns .01

.05 NS

T,

for

Unadj,

Y -Y

1

3.61

.865

3,04

)

4.32

4.13

4.62

4.80

3.03

1.12

I' Vafor
df/0

for
F Rarb

Uradl.
t.nr Adj.

-Y
Y1 2 Y-Y

.000 8.48

.39 .057

.004 5.10

.0061 11.470

.0901 7.69

.0000 11.104

.0000 11.23

.004 3.5

,27

V Va:ne

for ;,d3,

Y -Y

.005

NS

.(5

.01

.071

.023

.056

.,

. Yoe.'

,

Nov. CeT?.'

Nov.,Tn:al 4.".

2

i

' 2

!la:c 73tal

N 4 h Su

Xetro:.o11tan
3

Reading

ilndi3,:ss Test

Age

3/49

1329

8408

4146

3338

14892

39579

11269

1539

215

2358

2451

00

4030

7972

8129

tn analysis of covariance wAs run to Adjust :eau for differences in agen between masters and non-masters groups.
MAers on the average were 5 weeks

oi'vr thaa non-mar,terc.

Sw tests of Cates-YjcGinitle ReLdin Achieveten Tent Primg...2. lor. 1 an! 2 (1969).

3

ica.1 raw 9core oa ,letrololitan ifld1 a2 RudIness Test (1965),
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TIKNI11 fil:01.1!!; ot 11011 ers dnd masters on these two measures was

not significant (p .39 and .056).

As shown i n 'Tab 1 e 12, 25 Black studentl'i f rom 1 ow !;oi oocomffit

communitiet: 1.Tho mastered the prereading skills by September

outperformed 66 non-masters on all.reading achievement measures.

The differences in performatices of the groups was statistically

significant on November Total test scores (p = .05): on the

March Comprehension test scores (p 4rch Total test

scores (p .001) and on the Metropolitan Reading Readiness

Test (p <.001).

Similarly, as shown in Table 13, the 38 Mexican-American

students from low ;lacioeconomic communities who mastered the skills

\.by September, oui:performe'd the 29 non-masters on all measures of

reading achievement. The difference between the scores or the

masters and non-masters groups was statistically significant on

thOlarrh Vocabulary test scores (p .001), Marcl:Comprehension

test scores (p .01), 'March Total test scores (p = ;01), sum of

. .

November and March Total test scores (I) = .01) and the,Me.tropolitan

Reading If-adiness Test score:; = .025).

Discussion of Hypothesis . Results of the 64 t-tests of

difference between achievement scores of September masters and

September non-masters reveal that masters significantly outperformed

non-masters on all but. 20 of the testfi. Of the 20 t-tests resulting

in non-significance, two resulted In p values of .052 and .056.

The only inf;tance!: ,vhere non-masters scored higher than musters were
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Er

in comparisons of achievement of the'two masters and three

85

non-Masteg reported on Table 7. On the basis of the tests

of Hypo esis 1, Hypothesis 1 is nottejected.

Lim tations of inference. The following limitation sup es_
equally to iypetheseS.2, .3, 4 and,5. Random Sampling is usuall

=
.#

a necessary prerequisite fospdrawing valid inferences from d.

twb-taile t-test. Subjects were not randomly as igned.to

ibon groups in which this statistic was, sed. Rather,

assignment to comparison groups was made on the basis of ability to

perform visAal discrimination tasks to a criterion level designated

mastery.- Such an ability, in the most abstraCt sense of the term,
*-

might be considered to be randomly assigned. That is, it might be

argued that the ability to maSter the visual disCrimination tasks

of this study has been "randomly" assigned to some individual

subjects. Since placeMent in a compsrison group is made on the bases,

of the presende or absence of this particular "randomly" assigned

'ability, it. might be argued that subjects.themselves have been.randomly

A

assigned to comparison groups. Whether this abstract cOnceptualization

of random.assignment establishes a legitimate "random pjP4ation",or not

was not established. The abstract argument does not, however, alleviate

- -
the fact that placement of subjects in compaiison groups was not made

through a prOcedure of literal random assignment. Because such assignment

was not made sample selection bias may be relected in the re'sults of this

.study.
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Two conditions of the study

sample bias significantly affecte

86

educe the possiblitY 'that

results obtained. Subjects

-
in this study adequately represen ed the original population of

1,068 firfot grade students from w ich the subjects came.

Secondly, when interpretations of the data were made, results involving

less than 30 subjects were interpreted cautiously.

Realizing that non-randomization violates one of the

assumptrions needed'for,a41ection of a twq-tailed t-test as a

statiStical measure; support for sUch a selection may be needed.

First, the t-test is.the statiStic most applicable for determining
P

rej or non-rejection of an hypothesis involving differences
. ,

ttets of data from the samepopulation, as was the condition

of the Hypotheses in this study. Secondly, the necessary assumption

that population distribution on the dependent variable is normal

was met by the scores on the Gates Reading Achievement Test (1965). Data

of this study met a third assumption for use of t-test statistic:

examination of the standard deviations of the comparis6n groups, as

well as the non-significant p values on differences between slopes of

the eight sets of data compared in the analysis of'covariance, made

it reasonably safe to assume that the variances for the populations

compared were equal. Lastly, while use of the non-parametric Mann-

Whitney was a viable alternative tothe t-test, mbst sample sizes

exceed the limit of n = 20, whereby the_U-Tes converts to a z-test,

automatically utilizing the normal :curve to : Since sample sizes

were large, the differgnce in strength between the U and t-tests
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\
made the t-test a more ddsirable measure, realizing in this

selection that literal non-randomization is,a condition of.this

study.

./V
.Hypothesis. : Mastery of tter order, letter orientatIon-and

word detail. ill signifidatiqy; i crease\subsequent
first-grade reading achievement when students who,
entered Tirst grade:without, masiery of the selected
skills but who attained.mastery ., ,,,, er%are
compared to students who began iirst grade without,

c. _g_mastery of the selectq.prereading skills and who ,

do'not att4n mastery by November.

,Test.o_itypothesis 2. Data.in Table 14 dre-the Mean reading
.

,

'achievement scores of all subj'ects who did not attain'masteria_

letter order, letter orieritation and word detail by September

s and who either atpined or did not attain mastery in November of

their first grade year. The t-test between means on the dependent,

measures revealed that difference between the means was significant

at p S .00001. The t-test of difference of the November Vocabulary

Sub-test scores produced a p value of .Q01. No significant difterence
14-

exists between masters and non-masters on measures of sexual, racial

.or socioeconomic composition of groups. ,;.There was a significant

difference between groups in mean age (p = .0028).

To block for the effect of age on the group means, further

tests of Hypothesis. 2 were made and are reported in Tables.15, 16,

17, 18, 19 20 and,21. In all seven,of these tests, students compared
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,TABLE)14

/

COMPfRISONS BETWEEN ALL SUBJECTS,W110 DID NOT ATTAIN MA$TERY OF.LETTER

88

v"

ORDER, LETTERMRIENTAtION AND WORD-DEAIL BY SEFTEMBER AND'1li9 EITHER

ATTAINED OR DID NOT ATTAIN MASTERY iN NOVEMB OF TTIEIR FIRST RAi& EAR'

ON MEASURES OFIMADING ACHIEVEMENT, SEX, RACE, hGE AND S6CIOECOTMIC EL1

.Dep.endent Measure

Attained, Mastery ,

Of Letter Order,
Letter Orientation
and Nprd Detail in
Nov.

(N = 145)
Mean S.D.

Nov. Voc. 15.15 7.51

Nov. Comp. 8.33 4.78,

Nov. Total 23.294 10.1

March Voc. 25.131, 10.2

MIrch Comp. 12.43 6.45

Mardi Total 37.47 15.3

N & M Sum 60.69, 22.7

Metropolitan 62.32 22.3

Reading.
Readiness Test

,hing
Variables .

Sex: M=1; F=2

Race: A=1; B=2;
MA=3; 054

Age 6.44 29,

SES: L=1 ; 11=3 1.60 .69 12

1.75

Did,NotAttain
Mastery of Letter
Order,,petter
Orientation and
Word Detail in Nok.7i

(N = 73)
S.D.Mean

.12.47

5.37

17.84

18.0

25 8

4 .27

.64 k

;50.- 141

4.29 3.35 .001

4.06 4.78 .00001

.6.80 4 .0000l
7.94 5.61 :mom
5.16, 6.22 00001

12.2 6.28 .00001

16.5( 6.48 .00001

17.1 7.22 *.00001

'.50 4 1..00 .316

.60 .393

.34 3.05 .0028

:64. 1.85 .0663

*Both groups were non-masters at time scores were obtained.

1Means for Sex, Race, Age and Sacioeconomie Level were derived by ranking

the descrlpitv 4,1La arbitrarily, as follows:
Maies=1; _Anglo Et,ic Grouv=1; Mexican American Ethnic GrOups=3;

Females=2; Groups=2;.0ther Minority4thnic Grepps=4;
Low So4 oeconoili.c,.1;_Middle Socioeconomic,.2; 1Iig1rSocioeconomic=3.
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/?.were froM similar ethnic and soci4jeconoM(c backgrounds.

89

The

first five OfdtheSe comparisons were made between-groups that

included fewer(,+han ten Abjects. For,this reason, results-of

the comparltp,ons should beinterpreted cautiously.

As shown in Table 15, 14 Anglo students from high socio-

C
economiccohmuitties whp were nbn:-masters of the selected skills

/

in Septemberlotri-who m s ered the Skills by November of'their

Vgas

first gr-ade year made significantly pigher sc .es on six of the

,eight achievement measures than did the five on-masters. The

scores obtained from the masters group on the Metropolitan

Readiness Test (1969) were not significantly higher than the

NNOvember.!hon-masters group, but at the

;both groups were non-masters.

gAs shciwn in Table 16, Ang-lo masteis

on all measures of reading achievement

time scores were obvined

outp,,evgformed Anglo non-masters
/

with.the difffrence°between

ji

master and non-master groups being significant on the Nqvember

Comprehension Sub-test (p = .03) and November Total te6t

(p = .04). Dais in Table 17., based in an

scores

eight and six, respectivel}t,

for masters and non-masters, indfcat that non-masters from middle

tOioeconomie coMmunities outpe-f/.1( med

'Middle socioeconomic commhniNp un all

except on the Metropolicapjleadiug ead.!

the eight 'Black masters from

measures of achievement,

;s Test (1969), ''ybich was

aken at a time when all subjects vJere non-masters. The higher

rformance of non-master stndents was significantly higher on the
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TABLE 15

9 0

COMPAAISONBETWEEN REAMtNG ACHIEVEME SCORES OF ANGLO STUDENTS
*

IN HIGH SOCIOECONOMIC COMMUNITIES.WHO WERE NON-MASTERS OF

'LETTER ORDER LETTER ORIENTATION AND WORD DETAIL IN
1)

SEPTEMBER/AND WHO EITHE DID OR DID NOT MASTER

THESE SKILLS iY NOVEMBER 0 THEIR FIRS RAbE YEAR1

%

Nov. Mhsters Nov: Non-MaSters
P Value
0(4.05

DePendent Meaure

4,

(N 14)

'Mean S.D. Mean'

(N 5).

S.D. i

1.42

2.96

2.35

6.12

4.82.

6.44

5.14

.1.50,

.19

.02

.0509.

.0005'

.0019

.0004

.0013

*,18

Nov. Voc.-
2

NOV.. Comp.".

Nov. Total

March Voc.
2

March Comp.
2

..

,.

41.a'rch Total

N & M Sum.

Metropolitan
3

Reading
Readiness .'est

'19457,

10.71

30.29

36.36

22.86

59.21

89.5

69.43

9.25

5.72

A.1

6.95

7., 38

12.9

22.7

11.5

15.00

5.20

20.20

20.40

8.20

28.6

48.8

61.

4458

2.39

. 5.40

4.10

547 .-

7.30.

li.a

10.4

1Means are not_ adjusted to reflect differences in'ages between groups.
liasters group mean age was 6.32; Non-maste'rs group mean age wa.s,6.38.
Non-masters on Lhe average were 3 weeks older than masters.

2
Subtests of Gates-MacGinitie Rc,adingAbLevement Tert, Primary A,Form:;
pui_2 (1965).

3
ToLal raw t;core on Metropo]itan Reading Readiness Tvst (1969).

*Both groups were non-masterc at Lime scores wcre olitained.

1 1
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TABLE 16

COMPARISONS BETWEEN READING ACHIEVEMENT SCORES OF ANGLO STUDENTS.IN
.1

MIDDLE SOCIOECONOMIC COMMUNITIES WHO HAD NOT MASTEREM LETTER,

ORDER, LETTER.ORIENTATION AND WORD DETAIL IN SEPTEMBER AND

tHO DID OR DID NOT MASTER THESE SKILLS BY NOVEMBER OF

(
EIRT RST-GRADE YEAR1

i'
P Vglue

Sepki Masters Sept. NonMasters T 0(.1..05

:- ( .. 36) . (N .. 7)

Dependenk Pkasure
Mea trl

S.D. Mean S.D.
.

Nov. Voc.
2 16.78 7.99 12 5.69 1.89 .08

%Nov. Comp. NO., 8.22 4.82 3.86 3:98 2.56 .03

Nov. Total 25 11.5 15.86 8.93 2.36 .04

March Voc.
2

25.27 10.4 20.27 11.8 1.05 .33
_

March Comp.
2

12.58
'',.k.

5.6 10 7.3 .89 .40

March Total 37.86 14.8 30.29, 48:8 1.00 .35

N & M Sum 62.86 24.2 46.14 26.1 1.57 .16

Metropolitan
3

Reading ' 64.25 19.5 52 20.7 '1.44 *.19°

Readingas Test

1Means bre not adjusted to reflect differences in ag4s betwee6 groups.

Masters group mean age was 6.45; Nom-masters group mean age was 6.40.

Masters on the average were 2. weeks older than non-masters.

Suhtl!-sts-af Gates-MacGinitie ReadinkAchtevement TestL_Nrimary. A, Forms

1 and 2 (196-5).

3Total raw score on Metropolitan Reading..Readinc\lts Test (1969).

*Both groups were non-masters at time scores were obtained.
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TABLE 17

^92

COMPARISONS BETWEEN READING ACHIEVEMENT SCORES OF BLACK STUDENTS

IN MIDDLE SOCIOECONOMI

'ORDER', LETTER ORI
10

COMMUNITIES. WHO DID NOT MASTER LETTEif-

TATION AND WORD DETAI

WHO DID OR DID NOT MASTER THESE SKILL

THEIR FIRST GAADE'

Depep,dent MeaSure

Nov. Voc2.

Nov. Comp.
2

Nov. Total

Mdrch'Voc.2

March Comp.
2

'March Total

N & M Sum

Metropolitan
3

Reading
Readiness Test

1

.

IN SEPTEMBER AND

IN NOVEMBER OF

Nov. M'sters Nov./Non-Masters
(N 8) (N 6)

Mean S.D. Mean

9.6 3.70 15.0

1 .

3.4 4.81 6.8

13.0 6.37 21.8

23.6 8.07 24.6

9.,3 4.8 13.6

32.9 11.2 38.3

45.9

(

14.9 60.2

52.3 1 8.71 48.8

P'Value
T 0(..5 05.

S.D.

4.05 -2.54

5.1 r' -1.28

8.3

10.8 -.199

4..32 -1.80

14.4 -.770

.03

.23

.06

.11

.46'

15.5 -1.74 .12

.435 *.68

*Both groups wcre non-masters at Lime scores were obtained.

1Meaus are not adjuf.ted to reflect:differences. in.ages between groups.
Masters group mean age yas 6.52; Nok-masters'group mean,age was 6.45.
Mastcrs on the average were 3.6 weeks_older than 4on.7masters. .

2
Subtestn of Gates-MacGinitie Rea( ing Achievement Test, Primary A, Forms
land 2 (19610

3T
otal raw score on Metinpit.an Rea ing Readiness Test (1969).
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November Vocabulary Test (p = .03).

Baged on a total sample of 13 with ten masters and 3 non-

masters,rresurts reported in Table 18 reveal that the MeXicap-
-

f j
American subjepts from middle sa0oeconomic communities out-)

performed non-masters on all measures of reading achievement

with the scoyes on the sum of tlovember and March Total test
-

scores and the scores on the Metropolitan Reading 5kadiless
9

k

Test (1969) being statistically significant at p = .048 and

p = :025, respectively. Both grioups were non-masters at the

time the petropolitan Reading Readiness Test was given.

As previously stated, the four comparisons just reported
4

aq the following cOmparison were not based on large sample

sizes. Definitive statements concerning the representativeness

of thq resOltt for the populationlfrom which the sample ,was

.taken should not be made. Of the 25 Anglo students from low,

socioeconomic communities who had not mastered the prereading

in September, 19 mastered in Ntivember and were compared

to the six Anglo stulients who did not master in November. This

comparison reveal.ed that thasters outperformed non-masters on all

measures of read ng achievement except for the November Vocabulary

'Sub-test (mean o non-masters was 15.0; mean of masters-was 14.9).
,

Results of all sts in this comparisdn are reported, in Table 19.

-//
Results rcp rted in Table 20 are based upon a total sample

f .66, with 2 subjects-being- masters-and 38-being non-masters._

Because the mean age of the 28 Black November masters was 20 weeks
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TABLE 18

94

COMFARISONS4BETWEEN READING ACHIEVEMENT SCORES OP MEXICAN AMERICAN

STUDENTS FROM MIDDLESOCIOECONOMIC COMMUNITIES WHO -WERENON-MASTERS

OF LETTER ORDER, LETTER ORIL T4TION AND WORD DETAIL IN SEPTEMBER

AND WHO EITHER DID OR DID NOT MASTER THESE SKILLS BY NOVEMBER

OF THEIR FIRST GRADE YEAR1

Dependent Measure

Nov. Mnsters Nov. Non-Masters
P Value
Oc.05

4vOsi = 10)

Mean S.D. 1.1ean

(N -3)

Nov. Voc.
2

17.4 8.00 4.6 2.95 ,0599

Nov. Comp.
2

11.7 7.7 3.3 4.2 2.45 .09

lic.v. Total 26.3 8.1 11.3 8.4 2.73 .07

March Voc.
2

22.4 7.5 17.0 ?.7 1.91 ..15

March Comp.
2

11.4 4.6 5.0 6.2 1.64 .24

"March Total 33.5 11.1 22.0 6.6 2.23 .11

N & M Sum 59.8 17.7 33.3 3.8 4.4

Metropolitan
3 A

Reading 56.2 13.0 34.6 5.51 4.15

ReadineSs Test

1-M:7Sris are,not adjusted to reflect differences in ages between groups.
Masters group mean age was 6.51; Non-masters group mean age was 6.47.
Masters on the average were 3.6 weeks- older than non-m ers.

2
Snbuests of Gates-MacGinitio Reading Achievement Tistj Primary A,_Form.
I and 2- (1965)..

3Tntal raw score on Hetropolltan Reading_Readiness Tera (1969).

*Both groo:.'s were mn-masters at time scores were obtained.
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TABLE 19

4

COMPARISONS BETWEEN READING ACHIEIVEMENT SCORES OF ANGLO STUDENTS IN

LOW SOCIOECONOMIC COMMUNITIES WHO WERE NON-MASTERS/OF LETTER

ORDER, LETTER ORIENTATION AND WORD DETAIL IN SEPTEMBER

AND wia EITHER DID -OR DID NOT MASTER THESE 'SKILLS BY

NOVEMBER OF THEIR FIRST GRADE YEAR1

Dependent Measure

Nokr. Masiers Nov. Non-Masters T
.P Value
COCA.05

(N = 19)

Mean S.D. Mean

(N = 6)

S.D.

Nov. Voc.
2 14.9 9.25 15.0 3.5 -.02 .98

Nov. Comp.
2 8.2 3.45 7.8 2.7 .238 .82

.-,

'-'N.,..

..

Nov. Total 23.1 11.4- 22.8 3.2 .09, .93

March V 1`4.2 24.5 10.7 19.5 9.8 1.07 .31

March C mp.
2

12.1 6.2 9.5 2.7 .1.45 .18

March Total 36.6 15.0 29.0 12.2 ,1.26 ..24

N & M Sutm 59.7 240 51.3 13.9 .99 .35

Metropolitan
3

Reading 71.1 21.3 46.0 17.3 2.93 *.02

Readiness.Test

1The mean ages of masters and non-masters groups were the same. Mean

was 6.5 years.

2 .
"Subtests of Gates-MacGinitie Reading Achievement Test, Primary A Forms

1 and 2e(1965).

-3 - -

Totaploraw 8Core on Meiropcilitan lleAding Relidiness Test (1969).

*Both groups were non-masters at time scores were obtained.
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TABL2 20 0

COMPARISONS GE7WEEN READING ACHIEVZSIT SCORES OF BLACK
STUDMS IN LON

SOCIOECONOMIC COMMUNITIES 1M DID NOT MASTER LETTER ORDER, LETTER

ORIENTATION AND 1ORD DETAIL IN SEPTEMBER
AND tATO EITHER DID OR DID NOT MASTER THESE slaus.m NOVEMBER OF FI1ST GRADE YEAR1

Deiedent Yassure

Nastcrs Non-Mastere

of !A= of LOIND

in No..a,ier in November

(N.35)

Mean(Y 1 S.D. Mean(Y,) S.D.

4f/62 Correlation P Value

7 RAU(' Coefficients for r

Adjusted A4justed
for

SS SS
tor Bet.'Age Bet. Age

Diff, of and Arh. , .and no: tlynd1 i.

Y
1 Y2 :Llopes Nasters/PM Masters/N-M .1".2

2

Nev, Vocr,

Nov, Cop.

1:nv. Total

2
Marcn roc.

lar CoTp.

March Total

N 4 M Sn

Metropol,Itan Reading

t.2dino!;3 Test

A' Age

15.50

9.11

22.36

24.32

10.50

32.57

64.71

47,60

6.54

10.7

3.53

7.13

10.3

5.17

12.1

49.0

21,7

1.25

12.1

5.13

17.2!,

16.0

3.84

21.84

39.08

18.13

6.15

3.07

4.42

5.96

6.37

4.40

4.77

14.2

16.0'

.298

3069

3361

13724

7852

749

3959

64812

15207

350

722

13129

1502

715

3533

7459

9472

5.74

2.51

.768

.637

,.07

7.20

3.20

.757

.80

:23

, -.27

.47

.65

-.26

.90

-.10

.02

.29

A.22

.34

.41

.41

.38

.07

.01

NS

.05

.01

.01

.05

.01

.05

NS

.05

NS

.01

:01.

.01

.01

NS

1.64

4.06

3.59

3.78

3.80

1:85

2.687

1.83

1.591

group were non-masters at tin] teat scores were obtained.

P Value

for ' 'dfi63 P Value

Unadj. F Ratio for Adj.

Y
1
-Y

2
for Adj. Y -Y1,2

ccf.:05 1y'12 5.1;i005

.11 :554 NS

.0001 12.39 .001

.Q03 11.35 .005

.004 12.24

.003 11.24 .005

.003 16.45 .001

.01 7.83

.07* 5,34 .025*

.119

141 anaI:!sis of covariance was run to adjust means for,differences in ages
between masters and non-aasters groups.

Masters on the average were 20 weeks

older than non-masters.

2
.1ubtests of Catps-MacCinitie Readi5

Achieverent Test, Primary'At Forms 1 and 2 (1969).

3'[22 ,,,a: raw score sn'!%eti000liten RpAdin, Deldiness TeAt (955).
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t

abOve the mean age-of the 38 Black non-masters; an analysis of

covariance'was performed on the data to control for the effect of

Age differences between groups on reading achievement. When p

va/ues for the F-ratio of the age-adjusted,means were computed,

results revealed that mean Scores from maSterb were significantly

higher than scores from non-masters on all achievement measures

except on scores from the NovembAr Vocabulary Sub-test = .11).

Notiftg the standard deviation of scores in the masters group may

explain the statistical rion-significance of differences between

masters and non-masters'

As a final...test

fronr:low

scores

socioeconomic

of this study in

on this Sub-test.

hesis 2, 25 Mexican-American students

communities who first mastered the skills

ember were compared to the four Mexicari-

American students who had riot mastered the skills by November

(Table 21). The mean score of the 25 masters was higher than the

mean score of the. nom?masters en all achievement measures except the ,

mean score of the November Vocabulary Sub-test (masters mean = 11.8;

non-masters mean ='12.0). -The difference between means on this

sub-test was aot statistically significant (p = .97).

Discussion of Hypothesis 2, In total, 56 two-tailed t-tests

,of differences between reading achievement meaas were made as tests

of HYpothesis 2. Of the 56 tests,all but 14 were made between groups

containing fewer than ten subjects. To base conclusions on such

small samples is questionable. Sample,sizes for teSts of differences

iu-readiUg achievement of the total group of November masters and,
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TABLE 21

COMPARISONS BETWEEflADING ACHIEVEMENT scpREs OF MEXICAN AMERICAN

STUDENTS IN LOW SOC OECONOMIC COMMUNITIES WHO WERE NON-MASTERS

OF LETTER ORDER, LETTER ORIENTATION AND WORD DETAIL IN

SEPTEMBER AND WHO EITHER DID OR DID NOT MASTER THESE

-21K1
SKILLS IN NOVEMBER OF THEIR FIRST GRADE YLNIL

Dependent Measure

Nov. Masters Nov. Non-Masters T

-

P Value
CA:K.05

(i = 25)

Mean S.D. Mean

(N = 4)

S.D.
A

Nov. Voc.
2 11.8 5.4 12.0 9.0 -.04 .97

,Nov... Comp.
2 7.4 3.0 6.3 1.9 1.02 .35

Nov. Total 19.2. 5.9 18.3 8.8 .208 .85

March Voc.
2

19.8 8.7 18.3 11.9 .257 .81

Hlarch Comp.
2

lc

10.0 4.6 9.0 5.6 .353 .75

,
.March Total 29.8 12.3 27.3 17.2 .294 .79

N A M Sum 49.1 16.3 45.5 25.5 .272 .80

Metropolitan
3

Reading 63.7 30.9 38.5 24.0 1.87 *.13

Readiness Test

IMeans are not adjusted to reflect;differenees in ages between groups.
Masters group .mcan age. was 6.47; Non-masters group meanage was 6.52.

Non-masters on the avorage were 2.6 weeks older than masters.

2*Subtests of t3ates-MaeGinitie Rending Achievement Test Primary_L_Forms

l_and 2 (1965).
.

7

3Total raw score on Metro_politu Rcc:dinr, Readiness Test (1969).

*Roth -groups were,non:-masters ar.time scores were.obtained.

12 5
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non-masters and the sub-group of Black masters and non-masters

from low socioeconomic communities were above 27. Test of

differences in reading achievement of the total groups of Vovember

masters and non-masters were statistically significant at or above

a p value of p < .001. Similarly, tests of differences between

Blatk masters and non-master-6 from low socioecOnomic communities

revealed that reading achievement of masters, in all but one of

the tests, was significantly above the achievement of non-matterSY.

( p < .01). On the basis of the results of tests of HyPothesii 2,

Hypothesis 2 is not rejected. However, recognizing the outcomep.

of tests summarized. ieTables 15-19, this interpretation muSt be

viewed with extreme caution.

Limitations of Inference. The most severe limitation of the_
tests of this Hypothesis results from the sample sizes. In all

tests but the first and th10, sample sizes were below the 30 member

criterion of adequate sampl5size. Due to the small Sample size,

mean achievement scores'V six comparisons should be viewed with

caution. These results, as reported in Tables 15-19, may be.based on

unstable means, reflecting Idiosycracies In individuals sampled rather

than averages of represented populations. .

Hypothesis 3: Mastery of letter order, letter orientation and word
detail will significantly increase subsequent first-
grade reading achievement when &tudents who entered
-first grade without maritery of the selected skills
and who did not attain mastery of the skills until
March are compared ta students who begin first grade
.without m4:4ery of the skills and who do not attain
mastery by MarCh.

9
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Test of Eypothesis 3. Data in Table 22 are ttie mean achievement_ _ _
discores of all the 73 subjects who had not mastere the skills. of

1

letter order, letter orientation and word detail by November but who

either did or did not master the skills by, Marchlof first grade.

March masters outperformed non-masters on all measures of reading

'achievement taken in March. While difference between tilt groups

approach significance on the Ilhrch Vocabulary and March Comprehension

Sub-tests ( p = .054 and p = .061), only the difference between

--

means of khe M rch Total test scores was,statistically significant

(p = .039). -The interpretation of data in this comparison must be

prefaced with the fact that Tasters were significantly older than

non-masters and that the difference in mean spcioeconomic levels of

#

the master and non-master groups vas statistfcally significant.

To elithinate the effect of differences,in age and socioeconomic

level between combarigon groups, additional test for

Bypothesis 3 were made. Scores from three Anglo masters from

high socioeconomic communities and two Anglo students of the same

socioeconomic communities who were non-masters are reported in Table 23.

Results from this comparison indicate that masters out-performed non-

masters. Such results, again, must be viewed cautiously, as total

sample size ulas only five.

While results from the 14 March masters who were Black students

.from low socioeconomic communities and the 24 March non-masters who

Werc from the same socioeconomic level (Table 240 might more closely

re)resent the universal set of results of the population from which

127,
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TABLE 22

se,

COMPARISON'S BETWEEN ALL STUDENTS WHO HAD NOT ATTAINED. MASTERY OF LETTER

ORDER, LETTER ORIENTATION AND WORD DETAIL BY NOVEMBIR AND WHO DID OR

DID NOT MASTER THESE SKILLS BY MARCH OF FIRST?GRADE ON MEASURES OF

READING ACHIEVEMENT, SEX, RACE, AGE AND SOCIOECONOMIC LEVEL1

Attained Mastery
of Letter Order,
Letter Orientation
and Word Detail by
March

Did Not Attain
Mastery of Letter
Order, Letter
Orientation and
Word Detail by March

, T

'

P Value
Ck.....05

(N = 41) (N = 32)

Dependent Measure Mean S.D. Mean S.D.

Nov. Voc. 12.27 4.96 12.72 3.29 .-.47 ,*.644

Nov. Comp. 5.85 3.73 4.75 4.43 1.13 *.263

Nov.,Total 18.12 7.47 17.47 5.92 .417 *.679

March Voc. 19.61 8.55 16.09 6.70 1.97 ..054

,k:March Comp. 8.39 5.38 6..16 4.64 1.90 .061

March Total 28.00 13.0 22.25 10.3 2.10 .0391

N & M Sum 46.04 17.7 39.72 14.3 1.70 .096

Metropolitan 44.98 16.1 39.66 18.0 1.309 *.1958

Reading'
Readiness Test

Intervening
Variables

Sex: 11=1; F=2 1.44 .50 1.38 .49 .54 .587

Race: A=1; B=2;
MA=3; 0=4

1.78 .69 )1.91 .47 **-93 .357

Age 6.36 .34 6.19 .31 2.28 .026

SES: L=1; M=2; H=3 1.61 .67 1.19 .54 3.00 .004

*Both groups were non-masters at time scores were obtained.

**Maqtery coded 1; Non-mastery coded 9.
.1Means for Sex, Race, Age and Socioeconomic Leyel were derived by ranking

the descriptive data arbitrarily, as follows:
1'a1es=1; Anglo Eihnic Groups=1; Mexican American Ethnic Groups=3;
Ftmales=2; Black Ethnic Groups=2; Other Minority Ethnic Groups=4.;
Low Socieoconowic:-1; Middle Socioeconomic=2; High Socioeconomic=3.,
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COMPARISONS BETWEN READING ACHIEVEMENT SCORES OF AN'GLO STUDENTS IN.

HIGH SOCIOECONOMIC COMMUNITIES WHO HAD NOT MASTERO THE SKILLS OF

LETTER ORDER, LETTER TIF<ATION AND WORD DETAIINBY NJyVEMBER

AND WHO EITHER DID OR DID NOT MASTER TiiESE SKILP Y -MARCH

OFTHEIR FIRST GRADE YttR1 yr'

ABLE 23

102'

Dependent Measure

Nov. Voc.
2

2
Nov. Col*.

Nov. Total

March Voc.
2

March Comp.
2

March Total

N & M Sum

Metropolitan
3

Reading
Readiness Test

!.

March Masters Mareh Non!-Masters

(N 3) "1'g)-

Mean S.D.

4 *707

Mean S.D.

15.33 6.43

4.33- 2.52

19.67 7.51

2 3 .577

8.67 7.23'

32.00 7.81
j.

51.67 14.8

58.00 8.54

2.12

21.0 -1.41

16'.0 (7' ik41

w23.50:
ct

44.:-5Zr" 3.54

.707

,2.12

..

65.50 14.8

*Both groups were non-ph ters at time scores were obtained.

T

P Value
CK.5.05

.222 *.86

-1.04 *.49
.0

-.30 *.82

6.95 .09

.277 .83

1.79 .32

.803 *57

-.646 *.63

1
While the mean ages heiween these two groups were above the 4 week
criterion level, analysis of covariance between the groups to adjust the

means to reflect differences in ages. Masters group mean age was 6.20;

Non-Masters group mean age wan 6.65' Non-masters were on the average 23

weeks oldel than masters.

2Subtests of (;ates-MacCinitie Reading Achievement Test, Primary A, Forms

1 and 2 (1g65).

3Total raw score on Metropoliton Readirul Readiness Test (1969).

129



-

103

TABLE 24

COMPARISONS i3ETWEEN READING ACHIEVEMENT SCORES OF BLACK STUOENTS IN

LOW SOCIOECONOMIC COMMUNITIES WNO DID NOT MASTER IIETTER ORDER,

LETTER ORIENTATI6N AND WORD DETAIL IN SEPTEMBER AND NOVEMBER

AND WHO DID OR DID NOT ATTAIN MASTERY BY MARCH OF THEIR

'7:21
FIRST GRADE YEAR1

Dependent Measure'

March Masters 'March Non-Masters T

P Value
0(A.05

(N -

Mean

14)

S.D.

(N 24)

Mean S.D.

Nov. Voc.
2 11.86 2.51 12.25 3.40 -.41 *.69

Nov. Comp.
2 6.64 3.23 4.25 4.83 1.83 *.07

Nov. Total \ 18.50 5.16- 16.50 6.37 1.06 *.30

March Voc.
2

17.43 6.42 15.17 6.33 4 1.05 r.30

March Comp.
2

6.43 4.01 5.50 4.65 .65 .52

March Total 23.86 9.65 20.67 9i;85 .975 .33

N & M Sum 42.36 13.8 37.17 14.4 1.10 *.41

Metropolitan
3

Reading 38.8 13.1 37.8 17.7 .21 *.84

Readiness Test
1

*Both groups were non-masters at time scores were obtained.

1Means are not adjusted to reflect differences in ages between groups.

Mc.sters group mean age was 6.78;. Non-masters group mean age was 6.13.

Masters on the average were 3 weeks older than non-masters.

2Subtests of Gates-MacGinitie Reading Achievement Test, Primary A, Forms

1 and 2 (1965).

3Total raw score on Metropolitan Reading Readiness Test (1969).
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the results were drawn, sample fazes in both the master and non-master .

groups fall below the 30 member criterion of adequate.' Results of this

comparison reveal that masters outscored non-masters on every March

achievement measure but differences in scores were not significant.

Similarly, results of the comparison of scores of the three

Anglo masters and thiee Anglo non-masters from low sOCioeconomic

communities, as presented in Table 25, masters outperformed non-masters

on all achievement mesures, following adjustment of means to equate

the groups in differences Of_ age. Total sample size in this comparison

was six.

Discussion of llypothesia 3. Results of the 12 two-tailed t-tests_

of differences between March achievement scores of March masters and

non-masters reveal that masters outscored non-masters on.all measures

of reading achievement, but differences between means were non-signifi-

cant in most cases. Differences between the March Total test scores

of the total March master and non-master groups (N = 41 and 32, respe tively:

were statistically significant (p = .039). Analysis of the data used

to test Hypothesis 3 indicated that 1) students who begin first grade

without a mastery of the three-prereading skills and who first attain

mastery in March will outperform students who never attain mastery of

the skills, 2) differences in performance of the groups will most

probably not approach statistical nificance and 3) differences in

the socioeconOmic level and age of the groups may be statistically

signifleant.
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TAW, 75

(21,40,IiONS r7V,r..7.N IZAD1NC ACHIr!EY,TNT SCORES Of tail SMUTS 1N L0'.1 STIOSONZIC 00MM7TIES o DI2 NO: 1.ASTER 1.7,77,R ORDER, LETTER

ORIENTATION AND VORD DEP.IL IN S'NEY5ER '40 UPIER 210 OR DIP S0T MASUR THESE SKILLS IS MAROI OF FIRST iA 7.AR1

,

Misters NonAtsters P Valuedf/2 Correlation P Blue

of :1)1,0, 7) ot 10104D T

r Ratio Coefficicus for r for
df/3 P Value

!r. :41',.ch in Mdr(111 Adju,tcd Adjusted , for

for Bet. Age Be!. Age
for Adj. Y1-Y1(u.r (..3) S:1 " SS

Diff. of and Ach. and Ach.
Uladj.

MeaAY ) S.D. '.12.1n(Y,) S.D. I
v Y 7 Y - Y .

?pendent Xemre, i .
1 '1
. . Slopes 4aiters/N-N Masters/N-M 17 2

..._..._:.-

1.4)v. Voe.

2
14.:3 3.79 15.67 3.79 28.7 28.7 2.09 -,20 .99 NS .01 -.431 '*.a315 .031 m,S

v. COT17. 9,33 105 6.33 1.53 18.7 4.: .191 -.87 -.76 .06 SS 1.52 *,27 11.04 *.05

Nev. Tutal 23.567 4,04 22.0 2.65 32.7 14.0 4.25 -.84 .98 .06 .01 .598 *,59 1.87 *NS

"ech Va.
2

11.10 9.64 22.00 11.3 186 254 2,92 .53 .99 NS .01 -.584 .60 1.32 NS

(.2 9.33 3.C5 9.E1 2.89 18.7 16.7 1.70 .000 .999 NS .01 -.137 .90 .03 NS

Total 26:33 12.3 31.67 14.2 305 401 2.56 .41 .999 NS .01 -.492 .66 .88 US

N Sqn 49.00 13.5 53.67 16.7 366 551 2.85 .25 .99 NS .01 -.376 .73 .457 :6

'!etro7o1itan
3

Reading,

ce)d!ness Teat

6,9 .27 6.23 .06 4.26. .0

50.67 19.4 41.3 17.4 755 605 1.35 .39 .98 NS .01 .620 *,53 .231 NS

'loth groups were nvn-listers at time scores vere obtained.

1

An 011nia of covarlince was run to adjugt mans for dittereneei in ages between masters and non-tasters groups. Misters on the averafie were 36 weeks

Oan noa-nasters,

ibtelts of Cates-MacCinitie Reading Aelievemcnt Test ?rloorv A ForT,, 1 and 2 (1969).

3
Total raw score on Yetronolitan Readine, RcaL,oss Te,,t (1965).

0
Ul
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"411.

There id Strong evidence that mastery of the skills effects

the reading performances of the March masters. Results of

comparisons of fxbres obtained on November reading achirement

WAS es, taken at a time when the total group and the/three sub-groups

0 March maste'rs and non-masters were both non-masters, revealed

that the March non-masters group scored higher than the March masters

O group in five of the 12 achievement comparisons. Following mastery

of the skills by the March masters, March masters outscored the non-masters

However, due ,to the fact that differences between achievement

scores of4the March master and March non-master groups were stilt.-

istically significant in only one cOmparison, Hypothesis 3 is rejected.

Limitations of inference. Considering the previously stated

limitation of non-randomization and the limitation of small sample

size, inferences from results from Hypothedis 3 can be made. Sample

size for the total March master add non-master group were adequate

and were more equal in number than had been the-cas in tests of

total samples for Hypotheses 1 and 2.

Hybthesis 4: Students who ao.not consistently.master all three
selected skills at all testing periods (September,

// November and March) but who demonstrate mastery at
one or two testing times will perform more like
masters than like non-masters On measures of
reading achievement.

Toscof Hypothesis 4. The difference between reading achievement

mean scores of the 430 subjects who maintained mastery and the 214

subjects who gained or lost mastery at some time during the first grade

131
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year and the 32 students who never attained mastery of the skills

were computed. The difference between the means of the Mas(ters

and Gainers/Losers was greatser than the difference between the means

of the Gainers/Losers and non-mas.ters group, as reported in Table 26.

Two-tailed t-tests'of differences,between differences of means

reveal:that the difference of differences between means in the

2 X 2 comparisons Wis statistically significant on all measures of

reading achievement except on the measure of November Comprehension

(t .6715).

Discussion of Hypothesis 4. On the basis of these results,_
_

Hypothesis 4 is rejected. Analysis of the data indicate that

students who gain or lose mastery of the selected prereading skills

of this study at same time luring the firs.t grade will perform more

like students who never attain mastery than like students who begin

with a mastery of the skills and maintain the mastery throughout

the first grade year.

Limitations of Inference. Since the number of non-masters was_

so small in proportion to the number of subjects in the other

two groups, the non-master achievement mean Can not be as reliably

accepted as a true reflection of the population of first-grade

non-masters as ch be the achievement means of .the masters and

gainers/losers gr ups. The N for the non-masters'group was large

enough, however to be accepted as a valid "small" sample of the

population (N>30),." Considering the small sample size of the

143 5



TA1LE 26 ,

COMPARISONS 8ETWEEN READING ACHIEMENT SCORES OF ST1TINTS WHO LOST OR CAINID MASTERY, MAINIAINED MASTERY AND NEVER ATTAINT0 MASTERY OF

LETTER ORDER, LETTER ORIENUTION AND WORD DEIAIL DURING THE FIRST CRADE YEAR

Dependent Measure

meens cf Sub-

jects vhc 7ain-

tainei mastery

(N 450)

Means of Sub- meams cf Sub-

jects vho pin jecrs w'no never

or llose nast- ettein nastery

ery (N 2 214) (N % 32)

Difference

ref. Means

of masters

Gaileffl

tosers

Difference Difference

Bet., Mean3 of Differ-

of Gainers/ .enCe Bet.

Losers & Means

Non-masters

TTest of

Difference

of Differ-

ences Bet.

Means 0'

P Value

of T-Test

Iren...f:9:22sabl_221 25,4

Noveuer Cbmprehension 11.5

14.8

7.8

12,7 10.6

1.111M111.11,

2.1 8.5 6.8,092 . 01

4.6 3.7 3,0 .7 .6715 NS

Vovember Total 36,9 22,5 17.5 14.4 5,0 9,4

')

4.9830 C01

March Vocrhlarv 37.0 24,1 k 14.o 13.1 . 8.1 5,0 2.6488 1.01

March Com rehensfon 20.3 11.6

,

6.2 8.7 5.7 3,0 2.3169 'f,05

March Total 57.4 35.7 22.3 21.7 13.4 8.3 2,8317 Col

November & Iarh Sum 94,1 58.0 39,7 36.1 18.3) 17,6 2,0395 i:05

1 . 1
Tao differences between the means of the three groups cOmpared was'significant at ;00001 for each of Oe eight'

achievement means,
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non:mastev,OOup and the non-random a8signment of subjects,

results of tests of Hypothesis 4 Should be ineerpreted with

relatively high reliability. That is, the negatifve aspect of

sample size should not overshadow the stiength, of test gained

from the large number of subjects present in the other comparison

groups. The large number of subjects in these groups created a

large variance in test scores, which in turn increased the standard

error used to assess statistical significance of the tests.

Significant differences between reading achievement performances of

the groups were present even when within group variance was large.

Hypothesis 5: The relationship of scores on the three visual
.subtests of the PRS Prereading Skills Test (1975)
and scorps on the Gates-MacGinitie Reading
Achievement Test, Primary A, Forms 1 and 2 (1965)
will be the same for children of low, middle and
high socioeconomic communities.

Test for Hypothesis 5. Data in Table 27 were used to

determine the degree to which-The relationship of scores on the

tasks used to measure letter-order, letter orientation and word ,

detail and scores On subsequent reading achievement of students

from low, middle and high socioeconomic.communities varied. The

number of students from each socioeconomic level was almost equal.

Total scores on the PRS PRereading Skills Test (1975) were computed

for each student in each socioeconomic level. These scores ranged

from 0 48. The scores were correlated to the total scores of the
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Low Socioeconomic

(N 193)

Mean ,S,D. Mean S.D. Coef- P for Mean S.D. Mean' S.D. Coef Coef

of 'of af of ficient T of of of of of ficient ficieat

FRS FRS ich. Ach, of Car- Coef. PRS FRS FRS Ach, of Cot, of Cot-

Score Score Score score relation Score Score Score Score relation relation

TADLE 27

IHE EFFECT OF MASTERY OF LETTER ORDER, LETTER ORIENTATION AND WORD DETAIL ON MEASURES OF FIRST

GRADE READING ACHIEUEMfST OF SITTENTS FROM HIGH, MIDDLE ANT LUI.: SOCIOECONOMIC COMMUNITIES

High Socioeconomic

(N 206)

'Masterv and Achievement Measures

Middle Socioeconomic

(N c 271),

Mean S.D. Mean S.D. Coef- P for

of of of of ficient r of

FRS PRS Ach. Ach, of Cor- Coef,

Score Score Score Score relation

Svptemb.ir S score on

of Neve-,er arid ma:ch

Gates %nein; Achievement

Test Scores

, November F7.S Score OD, ,

TOtal Test Score cf

Nevemer Cites Reading

Achievement Test

March PRS Score on

Total Test Score of the

March Gates Reading

Achievement Test,

March PRS Score on

Sum of November and March

,Gates Reading Achievement

Test Scores

139

45.2 2.6 110.0 67,9 .14 (.05'1,43,6 7.2 76.6 30,2 .51 (01

47.0 1.5 41.9 18.0 .26 (.0.1 46,6 3.7 29.4 14.3 ,26 4:01

47.4 1.1 63,7 14.9 .33 1:.01 46,7' 4.3 47.2 18,2 .27 41.01

47.4 1.1 110.0 67.9 .16 1%05 46.7 4.3 76.6 30:2 .25 1:01

37.5 11.9 59 3 26.8 .51 (.01

43.9 7,6 23.4 10.8 .31 ir.01

44.9 5.4 35,9 17.8 .38 4,.01

44.9 5,4 59.3 26.8 .38 1:01
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November, March and to the sum of Total scores of the adminstrations

of the Gates-MacGinitie Reading Achievement Test (1965). The

correlation coefficients of the PRS Prereading Skills Test and- rile

Gates-MacGinitie Reading Achievement Test (1965) were computed for

each of the three socioeconomic levels and for all three testing

times. 'All coefficients of correlation were significant'at or

below a p value of .05. As shown in Table 27, the correlation of

the PRS Prereading Skills Test scores and achievement scores was

stronger for children of low socioeconomic communities. The

coefficients of correlation between September scores on the

PRS Prereading Skills Test and total reading achievement (as

0- /
reflected in the sum of the November and March achievement test

scores) was moderately high (r = .51) for middle and low socioeconomic

level groups. All other correlations would be classified as eithee

moderate (r = .31 for November PRS Prereading Skills Test and

November achievement scores of children from low socioeconomie

communities; r = .33 and .38 for March PRS Prereading Skills Test'

and March achievement scores of children from high and low socioeconomic

sk.

communities, respectively; r = .38 for March PRS Ptereading Skills'

Test scores and sum of November and March Total te-st scores of children

from low socioeconomic communities) or low (r ranging from' .14 - .27).

Discussion of Hypothesis 5. Results of the correlation of scores

on the PRS Prereading Skills Test and'scores on the Catcs-MacGinitie

Reading Achievement Test reveal that the realtionship' between'scores is
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stronger for students from low socioeconomic communities than

for students from middle or high socioeconomic communities.

Similarly, the relationship of these scores is stronger for

children from middle socioeconomic communities than high

socioeconomic communities.

Comparison of correlation coefficients obtained from each

socioeconomic 14ve1 reveals that the relationship of PRS Prereading

Skills Test scores and Cates-MacCinitie.Reading Achievement

Test scores is not the same for students from high, middle and low

socioeconomic communities. Hypothesis 5 is rejectdd.

Limitations of Inference. Most important, there is no support

for an inference that children from low socioeconomic comMunities

need or depend upon visual skills when performing reading

activities to a greater degree than do children from middle or

high Socioeconomic communities. Nor would it be proper to infer

that, children in high socioeconomic communities rely less upon

visual discrimination tasks than upon other "higher or lower"

tasks4than do children in lower socioeconomic levels. Such infer-

ences are not justified by the data of this hypothesis. As a

matter of fact, interpretation of all coefficients of correlation

related to this hypothesis must be made in light of the influence

of the standard deviation of scores aa the PRS Prereading Skills

Test (1975 on the correlation.. That is, the number of students

'scoring 100% correct on the PRS Prereading Skills Test was so large
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for all groups (especially the high socioeconomic group) that

the variance in scores on the testwas very small. Examination'

of the range and distribution of individual scores gives additional

data for interpreting the results of tests for Hypothesis 5.

The range 'and
r-

distribution of scores for each testing period and

socioeconomic level follow.

1) Range of scores on the September test was 4 - 48 for

low socioeconomic groups, with 22 scores below 20 and 47 scores

below 40; range of scores on tly September test was 0 7 48 for

middle socioeconomic groups, with 4 scores below 20 and 33 scores

below 40; range of scores on the September test was 29 7 48 for

high scoioeconomic groups, with no scores below 20 and 5 scores

below 40.

2) Range'of scores on the November test was 5 - 48 for low

socioeconomic groups, with 2 scores below 20 and 23 scores below

40; range of scores on the November test for the middle socioeconomic

was 0 - 48, with the single zero score being the only'score below

20 and 5 scores below 40; range of scores on the November test

was 38 48 for high socioeconomic groups, with no scores below

20'and only a score of 38 and a score of 3,9 being below 40.

3) Range of scores on the March test was 6 -7 48 for low

socioeconomic groups, with 5 scores below 20 and 12 scores

below 40; range of scores on the March test was 0 - 48 for middle,

socioeconomic groups, wit* the single zero score being the only
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score below 20 and 11 scores below 40; range of scores on the

March fest was 39-48 for high scoioeconomic groups, with no scores

below 20 and the single 39 score being the oRly icore below 40.

One might suspect that a ranking of such a set 4 scores and

a ranking of Cates-MarGinitie Reading Achievement Test (1965) scores

(having potential for large variance between scores, equal to

either 0 82 or 0 7164, dependent upon whether the two total test

scores of November and MarcH or the two sums of total tests scores

are being considered) would have constricted potential for high

correlation. Because of this, the investigator contends that the

true relationship of scores on the three visual subtests and scores

on the achievement measures is of greater magnitude than

evidences by tihe results of tests of Hypothesis 5. Had the

variance between highest and lowest scores in each socioetonomic

level been greater, as might be evidenced in subsequent comparisons

with other populations, interpretation of the coefficients obtained

would have been viewed as more accurate measures of the relationship

between PRS Prereading Skills Test and Cates-MacGinitie Reading

Achievement Test scores than are the coefficients reported in this

study.

Hypothesis 6: The number of students expsed to systematic skill
instruction who change from non-mastery to mastery
or who maintain mastery will be significantly greater
than the number of students in control groups who
change from non-mastery to mastery or who maintain
mastery.
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Test of Bythesis 6. Anticipating a non-rejection of

hypotheses 1, 2 and 3, hypotheses 6 and 7 were formulated. Both

of these hypotheses address the following concern:

Since mastery appears to have a positive effect on
reading achievement, what procedure seems to produce
the greatest number of students who change from non-
mastery of, the skills to mastery of the skills?

A test of equality bf proportions was performed through

ad4Otation of the procedure described in Appendix D. The moment

sysiemstatistle described in Appendix. D was designed to detect

significance of difference between proportions composed of

comparisons of a fewi:subjects to a large number of subjects. _Such

was the case in the test of Hypothesis6.

Four tests of equali:xy were performed. Tests were made

7

.between the number of students who changed from non-mastery to

mastery in control groups an&the number of students who changed

from non-mastery to mastery in treatment groups. ;As shown in

Figure 1, of the 78 Co 4 ol students who had not mastered the

prereading skills in September, 41 gaine8 Mastery by November.

Of the 149 Treatment student-s who had not matered the prereading

skills in September, 112 gained mastery by Noember. The 'proportion

of students that gained mastery is shown on the next page.

;:3-
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FIGURE 1

STUDENTS WHO GAINED MASTERY WITH AND WITHOUT SYSTEMATIC INS
A.

4

CONTROL TREATMENT TOTAL

GAINED 41 112 153

DID NOT GAIN

TOTAL 78 149 227

PROPORTION GAINED .53 .75 . 67

To determine if the difference between he proportions Was.

great enough to reject the null hypothesis p and,

conversely, not to reject the alternative hypothesis that p2 >p1,_

at a significance level of alpha .= .05, the equality of

proportions test was performed. The resultant z was 3.36,

with p = .00039.

Following the same procedur,e, a test for equality of proportions

between the number of students in control groups who gained mastery

by March and the number of students in treatment groups who gained

mastery by March was performed. As shown in Figure 2, of the 37

Control students who had not mastered the prereadiug skills in

November, 16 gained mastery by March. Of the 37 Treatment students

who had not mastered the prercading skills in November, 26 gained-

mastery by March. The proportion of students that gained mastery is

shown on the next. page.
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FIGURE 2

INED MASTERY IN MARCH WITH AND WITHOUT SYSTEMATIC INSTRqCTION

NED

DID NOT GAIN

TOTAL

PROPORTION GAINED

CONTROL TREATMENT TOTAL

. 16 26 42

37 37 74

.43 .70 .57

4

To determine if the difference between the proportions was

great enough to reject the null hypothesis that p2 = pl and,

conversely, not to reject the alternative hypothesis that p2

1

the equality of proportions test was performed. The resultant

z was 1.78,,p = .0375.

Following the same procedure, a test for equality of

proportions between the number of control students who had mastery

of the skills in September but lost mastery by November and the

number of Treatment students who had mastery of the skills in

September but lost mastery by November was performed. As shown

in Figure 3, of'the 152 Control students who had mastery in

September, 3 demonstrated-a loss of mastery in November. Of the

308 Treatment students who had mastery in September, 8 demonstrated

a loss of mastery in November. The proportion of students that

lost mastery is shown on the next page.



FIGURE 3

118

STUDENTS IN CONTROL AND TREATMENT GROUPS THAT HAD MASTERY IN SEPTEMBER
BUT.LOST MASTERY BY NOVEMBER

CONTROL TREATMENT TOTAL

LOST 3 8 11

DID NOT LOSE

TOTAL 152 308 460

PROPORTION LOST .019 .026 cs .023

determine if the difference between the proportions \was

great enough,to reject the null hypothesis that-p2 = p
1

andl

conversely, not to reject the alternative hypothesis that p2>p1 ,

the test for equality of proportions was performed. The resultant

z was .456, p .3775.

Following the same procedure, a test for equality of proportions

between the number of control Ftudents who had mastery of the skills.

In November but lost mastery by Parch and the number of Treatment

students who had mastcry of the skills in November but lost mastery

by March was performed. As shown in Figure 4, of the 207 Control

students who had mastery in November, 2 demonstrated a loss of mastery

in March. Of the 440 Treatment students who had mastery in November,

6 demonstrated a loss of mastery in March. The proportion of students

that lost mastory is shown on the nexL pnge.
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FIGURE 4

STUDENTS IN CONTROL AND TREATMENT CROUPS THAT HAD MASTERY IN NOVEMBER
BUT LOST MASTERY BY MARCH

CONTROL TREATMENT TOTAL

LOST -,_---1 2
.

6 8

DID NOT LOSE

TOTAL 207 440 647

PROPORTION LOST .009.6 ..0136 .0123

To determine if the difference between the proportions was great

enough to reject the null hypothesis that p =
2

p and, conversely;
1

not to reject the alternative hypothesis that.p2 >pi, the test"for

equality of proportions was performed. The resultant z was .4347,

p == .3336.

Discussion of Hypothesis 6. Results of the equality of pro-.

portions tests reveal that the number-of students exposed to

systematic skill instruction who change from non-mastery to mastery

is significantly greater than the number of students in control

groups who change froM non-mastery to mastery. The number of

students exposed to systematic skill instruction who maintain mastery

is not significantly greater than the number of students in control

groups who maintain mastery.

Limitations of Inference. As stated in the description of the_

design of this study, page 48, treatments of systematic skill

instruction were randomly assigned to 42 intact classrooms. While

149
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classrooms for the study were randomly selected, students were

not randomly assigned to these 42 classrooms. The unit of

measurement of Hypothesis 6 is not the classroom unit but rather a

unit of one measurement per individual student in each of the

classrooms. For this reason, data teported may reflect sample

biases. The large number of subjects used in the equality of

proportions tests enabled statistical inferences based upon the

normal population curve. The large number of subjects enhance

the probability that results obtained are accurate representation

of the universal population of students from which the sample

was drawn.

Hypothesis 7.: The number of students exposed to systematic
instruction using letter/word stimuli who change
from non-mastery or who maintain mastery will be
significantly greater than the number of students
exposed to systematic instruction using geometric
shapes/outline figures as 'stimuli who change Lrom
non-mastery to mastery or who maintain mastery. .'

_

Test of Hypothesis 7. The same test of equality of proportions

used in tests far Hypothesis 6 were used in tests fortHypothesis 7.

Four tests were performed. Tests were made between the number of

students who changed from non-mastery to mastery in treatment groups

using letter/word stimuli and the number of students who changed

from non-mastery to mastery in treatment groups using geometric shapes/

1
outline fignres-stimuli. Tests were made between the nuMter of
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studens who lost mastery in treatment groups.using letter/word

stimuil and the number of students who lost mastery in treatment

groups using geometric shapes/outline figures stimuli. As shown

in Figure 5,411topf the 60 students in the treatment With geometric

shapes/oUtline figure groups who lia.d nOt mastered the skills in

September, 47 gaifted mastery following 35 days of systematic skill

instruction using geometric shapes/outline figures stimuli. Of

the 89 students in the treatment with letters/words groups who had

not mastered the skills in September, 65 gained mastery following

35 days of.Systematic skill instruction using lettersiwords stimuli.

The proportion of stUdents that gained mastery is shbwn below.

FIGURE 5

STUDENTS WHO GAINED MASTERY IN NOVEMBER IN TREATMEmT WITH GEOMETRIC SHAPES/
OUTLINE FIGURES GROUPS AND IN TREATMENT WITH LETTERS/WORDS GROUPS

cliz_ln/E.145_,..LECIF,R/WORD TOTAL

GAINED 'AP '
47 65 112

DID NOT GAIN

TOTAL 60 89, 14.9

PROPORTION GAINED .78 .73 .75

To determines'if the difference between the proportions was

great enough to reject the null hypothesis that p2 = pl 'and, conversely,

not to reject the alternative' hypethesis that p2 >pl , the test for

equality of proportions was performed. The resultant z was -698, p = .2420.

Following the same procedure, a test for equality of proportions

between the number of students who changed from non-mastery to

mastery by March in treatment groups using geometric shapes/outline figures
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4,
stimuli and the number of students who changed from non-mastery to

mastery by Marc in ::reatment groups using letter/word stimuli was

perfromed. As shown in Figure 6, of the 13 students in the treatment

with geometric shapes/outline figures who had not mastered the

skills by Novemi)er, 10 mastered the skills by March. Of the 24

students in the treatment with letters/words groups who had not

mastered the skills by November, 16 gained mastery by March. The

A
proportion of students that gained mastery is shown below.

FIGURE 6

STUDENTS WHO GAINED MASTERY.IN MARCH IN TREATMENT WITH GEOMETRIC SHAPES/
OUTLINE FIGURES GROUPS ANM IN TREATIXNT WITH LETTERS/WORDS GROUPS

a
Geo.Shapes Letter/Word Total

GAINED 10 16 26

DID NOT GAIN

TOTAL 13 24 37

PROPORTION GAINED .77 .66 .70

To determine if the difference between the proportions was

-

great enough to reject .the nullhypothesis that p
2

pl and,

conversely, not to reject the alternative hypothesis that p
2
>p

1,

the test of equalityof Proportions was performed. The resultant

Z was .705, p = .7611.

Following the same procedure, a test for equality of proportions

between the number of students who lost mastery in November following

15 2
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treatment using geoMetric shapes/outline figures stimuli and

the number of students who lost mastery in November following

&treatment using letter/word stimuli was_performed. As shown

in Figure 7, of 'the 131 students in the treatment' witilm

geometric shapes/outline figures who had mastefy of the skills

in September, 3 suidents lost mastery in November, Of the 177

Vstudents in the treatment with letters/words groups who.nad 10

mastery of the skills in September, 5 students lost mastery

in November. The proportion of.,students that lost mastery is

shown below.

FIGURE 7

STUDENTS Wflp HAD MASTERY IN. SEPTEMBER BUT LOST MASTERY IN NOVEMBER IN
TREATMENT WITIPGEOMETRIC S*PES/OUTLINE FIGURES GROUPS AND IN TREATMENT

WITH LETTERS/WORDS GROUPS

GEO,SHAPES LETTER/WORD TOTAL

LOST 3 5 8 \\

'DID NOT LOSE

TOTAL 131 ,A77 308

PROPORTION LOST .0229 .0282 .0259

To determine if the difference between the proportions was

great enough to reject the null hyp8thesis that p
2
= p

1
and,

conversely, no,t: to reject the alternative hypothesis that p >p,
2 1 '

the test of equaliiy of proportions was performed. The resultant

z was .294, p .6141.

153



124 ri

Allowing the.same procedure, a test for equality of

proportions between the number, of students who had mastery of

the skills in November but demonstrated a loss of mAtery in

March in the treatment with geometric shapes/outline figures

groups and the number of students who had mastery of the skills

in November but demonstrated a loss of mastery in March in the

treatment with letter/word groups. As shown in Figure 8, of the

178 students in the treatment with geometric shapes/outline'

figUreS who had mastery of the skills in November, 3.students

demonstrated a 12(*.s of mastery in March. Of the 242 students in

the treatment with letters/words groups who had mastery of, the

skills in November, 3 students demonstrated a loss of mastery in

March. The proportion of student,s that lost mastery is shown

below.

FIGURE 8

STUDENTS WHO HAD MASTERY IN )VEMBER BUT LOST MASTERY IN CH:IN .

TREATMENT WITH GEOMETRIC SHAIES/OUTEINE FIGURES GROUPS AND I IlEAT/1

WITETTERS/WORDS GROUPS.

TOTALGEO.SHAPES
...

LETTER/WORD

LOST 3 3

DID NOT LOSE

TOTAL 178 242

PROPORTION LOST .0168 .0123

420

To determine if the difference 'between the prOportions Was great

,, s.

enongh to reject the nbll hypothesis that p2
i

converselyi--
"v

not to reject the alternative hypothesis that p
2 ,

the t4st of"
1

equality of proportions wa..; performed. The resultant, z wa J424, p

15'1
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Discussion of Hypothesis 7. Results of the equality of

proportions tests reveal that the number oi" students exposed

to systematic instruction using letter/word stimuli who change

from non-mastery to mastery or who maintain mastery was not

significantly greater than the number of students exposed to

systematic instruction using geometric shape/outline figures

as stimuli whi:. changed from non-mastery to mastery or who
,

1

maintain fiatterY; ;Oh the basis of these results, Hypothesis .

7 is rejected.
,

. l. .

yliMitations of Inference:, The limitation of treatment

.ag igilment as discussed
I '

applie;:r to flypethesis 7.

f 4

irileference to results of Hypothesis 6.

Limitations OMeneralizability

/ 'To extrapolati results obtaine& fn da concernihg the

4:
687 gtibje0* of-sehis. study to other'p ulations, one must

ql -.''

4

Achliider the folloviing points.

-:, ,

1,. The;yopuittion.of,this soldy cornea from only one,-
. 7-

./..,,,,, ,,

-fairly.Jarge, 'school distfict=and, assuCh, may not adequately
. ,

' 1 ..
", '

)

represefht dither populations from different regions of the country
' .. -.-t,"

,orthd§e .from School districts Of larger or smaller size. Also,
,-- 4- + ,

r

'4)

limitations of.size of4amples USed 'is a limitation of extrapola-
I.

0560, of results to p, -ation samples of greater or lesser size.'401

4
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2. Data concerning physical/environmental factors (age,

sex, race and socioeconomic level) and functional ability

(performances on measures of independent and dependent variables)

were analyzed in this study. Data concerning the cognitive

differences (IQ), attitudinal differences (e.g. likes, interest

and opinions) and psychological differences (e.g. motivation,

self-concept and personality structure) were not analyZed and

the inclu4on of such data would have increased the knowledge

concerning\the parameters of the population under study.

3. The lack of teacher control and the lack of optimal

monitoring of treatment implementation were such that teaching

4
effectiveness and teacher qualities acted as a variable of

unmeasured effect in results of Hypotheses 6 and 7. Teachers

were most probably not of comparable ability, interest and

dedication to proficient implementation of treatment.

4. Some plausible explanations of differences between

groups were controlled by the control-group design of the

study, i.e. effect of intervening historical occurences, passage

of time and administration o testing instruments. Others were

not4 i.e. measurement error;, population idiosyncracies and

favorable oeunfavorable uvironmental conditions ar the time

of thc study.

5. Attributing a. cause-effect relationship in research

design presupposewthat,the investigator 1) controls all

intervening var1ables,.2) ha.; access to reliable/valid instru-

ments that measure all intervening variables, 3) has the ability

15$



C.

127

to manipulate the research situation sufficiently to implement

control over intervening varibl(s with a proper degree of

control, and 4) has the ability to maintain control after

establishing experimental conditions and throughout the process

of the study. Because such was not the case in this study, a

statement that a direct cause-effect relationship of the skills

of this study and reading achievement cannot be made. The

design of the study did 'enable determination of the degree to

which mastery of the selected skills led to increases in

lubsequent first-grade ,reading achievement.

These limitations were considered in drawing the conclusions

that are presented in Chapter IV.
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CHAPTR IV

SUNNAPY, CONCL(JSIONS AND 'IMPLICATIONS

$ ummary

This study uas designed to investigate the effect of

mastery of three prereading skills, letter order, letter

orientation and word detail, on subsequent first-grade

reading achievement. The study included 687 students from .

42 classroom's in 20 elementary schools in Fort Worth, Texas.

The experimnntal groups received systematic skill instruction

through small and large group activities, gamef4 and worksheets

from the PRS Frereading Skills Program (1974) or from

investigator adaptations of this program. Tre-atments f4ere

randomly assigned with approximately one-half of the treatment

groups receiving lessons involving geometric shapes/outline figures

stimuli and one-half recciving lessons involving letter/word

stimuli. Each of the 35 twenty minute lessOns was administered

on a daily bases by individuarclassroom teachers from Sept_embe'r 29
,

November 17, 1975. 11

Preceeding the period of systematic skill instruction the

PRS Prereading Skills Test (1975) and the Metropolitan Reading

Readinrss Test (1969) were administered to all students in the

42 classrooms. Immerilatel, following skill inst)letion and
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18 weeks subsequent to the termination of skill instruction, the

PRS ?rereading Skills Test was readministered to the students

and the Cares-MacGinitie Reading Achievement Tests, Primary A,

Forms 1 and 2 (1965) were given.

Tests of the hypotheses of this study were made through

comparisons of groups of students who mastered or did not

master the selected prereading skills. Two-tailed t-tests of

significance were computed for differences in reading achievement

of master and non-master groups. One hundred and seventy-four

comparisons were made with one hundred and fifty-two of the

comparisons being between students of comparable socioeconomic

level, ethnic backgronnd and age.

Results indicated that a statistically significant difference '

existed.1) between the reading achievement scores of students who

began first grade with a mastery of the skills and students who

did not and 2) between children who attained mastery by.November

and students who did not. Children who first demonstrated

A, performances of mastery in March outperformed students who never

demonstrated maqtery but differences in the performances between
410 ^

rhe groups were norstalistically significant. While the numberl

of students in Treatment groups who changed from non-mastery to

mastery was significantly greater than the number of students who

'changed in Control groups, training using letter/word stimuli did

not differ from geometric forms/outline figures in impact on mastery

of the skills.
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Conclusions

Prior to this study the skills investigated in the study

had been shown to be 1) reasonably independent, measurable

and teachable, 2) among the best predictors of first-grade

reading achievement, and 3) a part of the repertoire of superior

first grade readers. There was also some evidence that the

ability to move, from non-mastery to mastery of these skills was

best developed through a program of systematic instruction.

The present study was designed to test seven hypotheses and

to provide insights into five unanswered questions. Conclusions

drawn from the tests of the seven hypotheses are given below.

Following the conclusions, the findings of the study are

discussed in relation to the questions raised in Chapter 1.

,Considering the limitations of the Study, the following

conclusions seem tenable.

Hypothesis 1 is not rejected. Mastery of letter order, letter

orientation and word detail will significantly increase subsequent

first-grade reading achievement when students who begin first

grade with a mastery of theAe skills are compared to students who

begin first grade without a mastery of the skills.

HypotheAs 2 is not rejected. Mastery of letter order, letter

orientation and word detail Fill significantly increase subse.quent

first-grade reading achievement when students who entered first

'grade without mastery of the selected skills but who



attained. mastery by November are compared td students who b

first grade without.mastery of the selected prereading skills

and who did not attain mastery by November. Tests of differences

between reading achievement scores of master and non-master

groups'containing fewer than ten subjects resulted in non-signi-

ficant differences. For this reason, the results related to

Hypothesis 2 must be interpreted with reservation.

Hypothesis 3 is rejected. Mastery of letter.order, letter

orientation and word detail will not significantly increase

subsequent first-grade reading achievement when students who

entered first grade without mastery of the selected skills and

who did not attain mastery of the skills until March nre compared

to student bean first grade without mastery of the skills

and who do not attain mastery by March. Comparisons reveal that

masters score higher on measures of reading achievement but

differences between scores of master and non-master groups are

not significant.

Hypothesis 4 is rejected. Students who do not consistently

demonstrate mnstery of all three skills at all testing periods

(September, November and March) but who do demonstrate mastery--

at one or two of till testing times will perform more like non-

masters than like mast rs on measures of reading achievement.

Hypothesis 5 is ejected. The relationship of scores on

the three visual sul ests of.the PRS Prereading Skills Test
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and scores on Ow Gates-MacGinitie Heading Achievement Test,

Primary A, Forms 1 and 2 (1965) will not be the same foe children

of low, middle nnd high socioeconomic communities. .The relation-'

ship of these scores is highest for children-from low socioeconomic'

communities.

Hypothesis 6 is not rejected. The number of students exposed

to syptematic skill instruction who change from non-mastery to

mastery or who maintain mastery will be significantly greater .

than the number of students in control groups who change from

non-maF:tery to mastery or who maintain masteryc.j

Hypothesis 7 is rejected. The number of students exposed

to systematic instruction using letter/word stimuli who changc

from non-mastery to mastery or who maintain mastery will not
-)

be significantly greater than the number of students exposed to

systematic instruction using geometric shapes/outline figures

as stimuli who change from non-mastery to Who maintafn mastery.

The findings of this study offer insights that are useful

in.answering the following questions.

1. Will the level orfirst-grade reading achievement of

students who master rho skills be higher thin the level of
4P

firsi-grade rending achievement of non-mac e q?

In almost every comparison, children with a mtery of the

selected proreading skills. outperfOrmed children without a mastery

of the ski:11s. Differcnoes in achievement; of the groups wete over
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and above differences expected to accrue from variations .

age, race and socioeconomic status of subjects compared.

These results add to the body of knowledge coneerninwthe

effect of mastery of the selected prereading skills on stAisequent

first-grade reading achievement. Prior to this study evidence

ef the relationship of these skills and first-grade reading

achievement came from studies involvit;g correlational analyses

or analyses of errors made by children in Kindergarten through

third grade. The range of correlational coefficients of ability

to att.end to detail of words (.36-.84) with subsequent reading

achievement suggested that these skills and the ability to

rea.' 5hareda close relationship. Yet no causal relationship4

could be inferred. Recognizing the limitations of this study,

N.
the.findings strongly.suggest that mastery of the letter ordero

letter orientation and word detail skills does lead to higher

levels of first-grade reading achievement than would be the

case had mastery not been attained. Masters achieved greater

success in first-grade reading than non-masters in most of the

comparisons.

2. Is mastery of tho skills simply a concomitant of

superior reading ability or does mastery of the skills

contribute to reading ability?

Evidence in this study indicates that mastery of the skills

precedesubatantial increases in reAling abitty..'amparisons of
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growth experienced by Anglo students from high socioeconomic

ommunities who took measures of reading achievement both

before and,after attaining mastery (Table 21) TevealS that a

larger amount of growth occurred in thp group that moved from

non-mastery to mastery than in the group that did not move to

mastery. Measures of ,rowth were differencesin scores on the

Vocabulary and-Comprehension Subtests and the Total Test scOre

on the Gatcs-HicGin1tie Reading Achievement Test (taken in

I
NOV-ember wi/en March master and non-master groups were both

non-masters)'and the Vocabulary and Comprehension Subtests

and Total test score of the March test. Growth in the mean

achievement of students %Ito moved to mastery was 3.0, 4.3 anti

12.3 as compared to 1.5, 1.0 and 2.5 of nonmasters. A similar

pattern of growth was evidenced in comparisons of Black students

of low socioeconomic status. In two of the three comparisons of

this group (Table 24) March masters' growth was above non-masters'

growth: 5.57, -.21 and 5.36 as compared to 2.92, 1.25 and

for non-masters.

'Prior stOles compa children of low ability to children
V

of high ability did not Ina t,e if learning to read preceded
Ae

ability to attend to orientation and order of letters and to

detall.of words, if attending to)these skills was concomitant of

superior reading ability or if (lie skills themselves contributed

Lb .greater reading ability.. Results fromcomparison of scores

of March maqt.:-rt; and non-masters indicate that aetending to,the

order and oti(mt.ition of letters adrii to the detail of words may
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precede increases in ability to read. Two comparisons, however,

do not of5tr substantial support for such a 4pnclusion.

Before it can be determined if the growth evidence in these

comparisons is valid and if mastery of the selected skills will

reliably precede substantial growth in reading,achievement, further

research is needed.

3. Is the time at which mastery accurS 'related to the effect

of mastery on reading achievement?

In compariSons of .this study, the earlier the mastery was

demonstrated, the greater was the difference in performances

between master and non-master voups. The findings of this

study do nut demonstrI4e, however, if promoting mastery of the

selected skills early in a child's mental '40IT chronological

development leads to a growth in achievement over and above the

growth he would have experienced had mastery occurred through

maturation alone.

4. Do children from different socioeconomic levels differ

in the extent to which they benefit from mastery?

Scores on attending to letter order, letter orientation

and word detail from children-of low socioeconomic communities

-cc . have a closer relationship tor, reading achievement

scores of,this groups than do' spores obtained from children

,

of middle and high socioecoaomiccommunities. Results o.fVihis
4 . .4

Study demonstrate that regardloSs of the chronologi&aljige,
z -

ethnic background and type ofinstructional pranir4ce1ved,

.16 5
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pupils of low socioeconomic .communities differed in the extent

to which mastery of the selected skills effected s'Ubsequent

reading performance. The effect of Mastery was greatest for the

low socioeconoMic groups, average for'the middle socioeconomic

group and below average for the high socioeconomic groups. The

data upon which this conclusion is drawn mayreflect more than

the effect of mastery, as.noued on page 108.

Results of this study add to the evidence in 0ates,,Bond

and Russell's study (1939) concerning the attributes that

distinguish. good first grade readers from poor f irst grade

readers. Attributes were identified through comparison of mean

scores on various readiness anti achievement means of the seven

rpoorest readers and means of the. 90 average or superior readers.

While th e. mean of the poorest readers differed only slightly

from the mean of the average and superior reader's On measres of

chronological age, I.Q. and mental agei means of the poorest

readers were lower on tgc several tests of word perception.

Likewise, results in this study indicated that students of

comparable socioeconomic status, ethnic background and chronological

age differed in level of reading ability and in ability to

1-erform the sM11S of the study.

5. Does training which emphasizes geometric shapes/outline

figures or letter/word stimuli differ in its impact on mastery

or the selected skills?

o
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The impact of instruction using letter/word stimul4 and

geometric shape/outline,form stimuli in producing changes from

4 non-mastery to Mastery does not differ.
)

Implications

Implications for Future Researc Four implications for

future research and three sug6estions for limiting further

investigations are offered. Implications for furthering

future research arc:

1. Replications of the present study to increase the
,\

validity and,reliability of_the results are needed. Such

It

replications should seek to eliminate the limitations of

this study, i.e. non-randomization of subjects to treatment

groups, small sample sizes in comparison groups, limited

monitoring of instruction, exclusion of other plausible

mediating variables upon achievement such as languaging

abilities, attitudinal variables, psychological variables

and mental age.

2. Ref-ore the effect of mastery by. March of the first

grade year can be more fully ascertained future research

studies are needed. Results of the effect in this study

4re based on only three tests.

3. Investigation of the effect of mastery of the three skills

on the reading performance of secOnd grade children would support

or refute the need to include ucb skills in remedial activities

167
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at the second grade level.

a

4. Complete reinvestigation of the issue of the

differences in effect of ma ery on the reading achiet/ement 'of

children from low, middle and high socioeconomic communities

should be made. Such investigations may establish if the,results'.

from this study reflect true differences or differences only

resultant from a skewed set of scores on the PRS Prereading Skills

Test (1975).

Results from this study and past studi s offer

substantial support to the following concerns.

1. The correlation between sc res on tasks of attending

to the order and orientation of 1 .t ers and to the detail of

words and tasks measuring first-grade

moderately high.

reading achievement is

Future investigations may not add significantly

to Ole body of knowledge already available concerning this issue.

2. Systematic skill instruction has demonstrated to be a

more effective method of moving students from non-mastery to mastery

than does maturation or incidental skill instruction. Additional

.validation of this finding may not be needed.

3. Investigations into the relationship of sex to the

ability to master the skills of this study ma)i not prove

valuable as the comparisons of SepteMber, November and March

163



1

-

Masterstand nOri4asters evidenced that no significant differences
.

6C1tirted between-master and non-master groups in sexual

7
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A( =
,IMplicntions for Practice. The following suggestion for ,

,

eaucational praceice is warranted. Children should be
V.

led to a mastery of the skills of attending to the significance

of letter order, letter orientation and word detail before
.

beginning first-grade reading instruction. Ensuring that such

mastery occurs may eliminate initial reading failures. As the

results of this study indicate, early mastery leads to early

reading success and does not lead to a lack of retention of
71.

the skills. Regardless of how the skills were Obtained,

children in this study who mastered the skillg earlY in their

A
school careers demonstrated high success on measures of

reading achievement and retained-mastery of the skills until

the end of first grade. Futur replication of this-study as

well as future studies to identify'ot4er 4ctors that appear
-.3 A

to lead to initial success in readlpe should begin. The results
1F

of these studies should form the bases of programs.specifically

designed to meet the needs of children in the Kindergarten

classrooms in our country. The need for such programs is great.

TmRlications for Theory. The results of this study add

support to the work of Calfee, Chapman and Venezky (1972)

concerninfl basic cognitive skills related to reading

acquisition. Matching visual forms.continues to be one of the

169
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basic cognitive skills related to initial reading success.

As the comparisons of achievement scores in this study indicate,

early, awareness of the significance of the order and orientation

of letters and of words enhance chances for success in reading.

In this study, highest mean achievement scores were obtained

by September masters with the difference between this group and

SeptembPr-non-masters being greater than differences between

any other master and non-master comparisons. The scores

obtained by September masters were significantly higher than

scores obtained by students who obtained mastery at some other

time during the year or who never attained mastery.

Evidence in this study also supports the theories of

Weintraub (1971) and Berger (1968) and the theory of Satz and
r

his associates (1970;1973). Certain assumptions in these theories

offer plausible. explanations for the finding that matching of

similar and dissimilar objects and letters has less effect on

success or failure in reading when mastery is attailied in later

as opposed to earlier stages of reading acquisition. Weintraub

a d Berger contend that vistial perceptual abilities are-not as

important in later stages of reading acquisition. Satz opposes

these contentions.

Weintraub suggests that children are able to discriminate

liknesses prid differences among words-well enough that measures

, of that skill are not useful in distinguishing the most able

from the less able readern. Weintraub believes that the visual
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modality develops in a predictable manner from discrimination

to memory, with simple visual. perceptual abilities usually

developed before first grade. Berger agrees. She contends

that most good readers are moving into or are already in the

second stage--that of visual closure--by the middle or end

of first grade. Because of this, mastery of the visual

matching tasks of.this study will have less i0ct'upon the

reading behaviors of children mastering the skills near the middle

orend of first-grade years. Since the results of this study

indicate that mastery of the matching tasks of this study in

November and March of the first-grade year less often led to

significant increases in reading achieveMent than' did mastery

in September, the assumptions of Weintraub and Berger's theory

may have support. Accepting these assumptions as explaaation

for the results of this study is contingent upon, answers to

the following questions: Does mastery of visual memory tasks at the

middle and end of first-grade years lead to increased reading

success for masters of letter orientation, letter order an

word cletall.? More importantly, does maste6; of visual m mory at

$ themiddle and end of tiffs first irade:year,lead to gre increases .

in reading achievement of non-masters of letter order letter

'orientation and word detailJ If the answers to both of these

questions are positive, as previo sly _rated, Weintraub and Berger's

theories become plausible explanations for the results of this Andy:

Furthermore, positive answers wotild produce new theoretical
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questions: Does visual perceptual skill development proceed through

a non-mandatory hierarchy of skill orderings? Should middle and end

of year instruction in the first grlde eliminate activities in visual

matching even if some children arc untble to succeed in such activities?

Is the effect of mastery of letter order, letter orientation and word

detail on reading achievement on present in initial reading

acquisitional processes?

On the other hand, if the answers to the previous questions

are negative, the work of Satz offers insights into the observed decrease

of effect of mastery. Satz and his associates (1970; 1973) postulate

that the effect of mastety of the three prereading skills is present

in the middle and end of first-grade year reading performances but

the effect is ss evidenced at these time periods than at previous

times. Since skills other than perceptual skills are receiving more-

"developmental" emphasis at this time, Satz contends that perceptual

difficulties are often overlooked. Satz contends that undetected

difficulties with letter order, letter orientation and wore detail

will produce as great an effect 'on achievement in middle aod enJ of

first-grade years as in preschool and beginning first-sxzde years.

The only idfference.in the detrimental effect is.thatilt is less often

detected at later than lt early stages of reading acquisition.

In Clo.4ing. Impl-icit in the design of this study is

the assumption that children who attain mastery of the three

selectq pretending skills will attain a significantly higher

level of first-grade reading achievement than children who

do not attain masCery. The results of this study helped to

vaildatc assImptioa.

17
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Many educators assume that mastery of the three selected

skills of this study positively affect first-grade reading

achievement. The results of this study validated this assumption.

Children who attained maStery of the selected prevading skills

did attain a hieher level of first-grade reading achievement

than did.children who did not attain mastery. It remains

to be demonstrated 11 the decrease in,effect of mastery of

letter order, letter orientation and word detail in mid-and

latter-first-grade reading performances is an actuality or

if the effect is not decreased but me'rely undetected. Regardless

of the cause of the observed decreave in effect, mastery

of letter order, letter orientation and word detail in September

enhanced the reading success o5 the subjects in this study.

The findings of this study sliggest that further investigation

into the effects of mastery of letter order, letter orientation

and word detail on subsequent first-grade rading achievement

ought to be continued. Meanwhile instruction in these skills

appears to be worthwhile.
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APPENDIX A

LIST OF INSTRUCTIONAL MATERIALS USED IN THE TREATMENW WITH LETTER/WORD

STIMULI EXPLEIMENTAL GROUPS AND SAMPLES OF MATERIALS USED IN THE TREAT:7

MENT WITH41110METRIC SHAPES AND OUTLINE FIGURES

STIMULI EXPERIMENIOL_GROUPS
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Sdfl!fI, FOR TEACHING THE ACTIVITIES IN THE EXPERIMEW

4-,

$

AC IVITIXS DESIGNED80 INCREASE A CHIMPS ABILITY TO DISTINGUISH
' THE ORDEH OF GEOMETRIC SHAPES/OUTLINE FIGURES

- --Sept. 29 - Act*ty 1 - "Object Order"
0

---Sept. 30 - ActWty

151

Materials Used - Viaual File Card 6 (Visual:Preliminaries

- "Preliffinaries Set Matching Game"
Materials Used - Visual File Card 17 (Visual Preliminaries)

---Oct. 1 tivity 3 - "Touch in Order"
Materials Used - Visual Filetard 22 (Letter Order)

- --Oct. 2 - ictivity 4 - "Memory Game"
Materials Used - Visual File Car423 (Letter Order)

Component 33
Procedure 2 and Note only

- --Oct. 3* - Activity 5 - "Ordered Shapes" Pi
Materials LJsed - Visual File Card 24 (Lettei Order)

Component 30 - Felt Shapes;

- --Oct. 6 - Activity 6 - "Shape,Pick A Pair"
Materials Used - Visual File Card 25 (Letter Order)

7 - Activity 7 - "Arrow Game"
- Materials Used Visual File Card 45 (Letter Order)

Component 33

-=-Oct. 8 - Activity 8 - "Geometric Shapes and Outline Figure Dominoes"
Materials Used - Investigator constructed game

44

- Activity. 9 - "Geometrie Slapes and Outline Figures Lotte
Materials. Uied - Investigator constructed,game

---Oct: 10 - Activity 10 - "Visual Practice Sheets"
Materials Used - Two practiCe sheets using geometric form

discriminatibn;
Two practice amet using outline.figures

"discriminati skill tasks;
Investigator co structed.

ti$

- --Oct. 9

iCTIVITIES DESIGNED TO INCREASE A CHILD'S ABILth TO DISCRIMINATE
THE ORIENTATION OF GEOMETRIC SHAPES/OUTLINE FIGURES

13 - Activity 11 - "Face Game"
Materials Used - Visual File Card 2 (Visdal Preliminaries)

Componeft 29 (Face Cards)
Both Procedures 1 and.2' will be used, if 7

time permits.
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Detail Discrimination in Geomctri
Shapes and Outline Figures, page.

4---Oct.,14 - Activity 12 - "Shape Game" .

40k Materials Used - Visual File Card 5 Visual R iminaries)

Component 31 .

All three variations will be used, if time
. permits.

--act. 15 Activity 13 -
It

"Direction Game"
Materials Used -,Visda1 File:tard 49 (Letter Orientation)

Component33 (Arrows) 0'

Both Procedves 1 and 2 will be used, if
time perinits.

---Oct. 16 Activity 14 - "Visual Practice Sheet"
Materials Used - Investigator

17 Activity 15 -

---Oct. 20 Activity 16 -

"Sorting Shapes"
Materials Used - Visual

ilk Pick A
01/5

mfointlri Game"
Materials Uid

/

,11

---Oct. 21 Activity 17 "Top. irrid 'Bot m";

'Mo ti,t1s tsed - VIs

constructed practice sheet

ile Card 9 (Visual Preliminaries)
atr cord (Component '37) rr-

At

Card.16.00.sual PeNtimfnaries)
s,Chart."ft

33 4
-00natr'/ 4

,

---Oct. 22 - Activity 18--

1 C d 'isUal

Ass n

---Oct. 23 Activilt.19

---Oct. 24 - Activity 20

---Oct. 27 Activity 21

"Oh
Maf

dnuise d
sed -

proced

a.16 (ytsdal PTeltmthari'es)

Teliminaries)

:will be used.-

star I

hit

"Geometric I Figure OrNintat o
MaterialAU s.tgajorNFonstruct,

"Outline FigUre Aitig4a

Materialsd -:Inv
,

"Geometrti' FioTm 6iie

ldreitat
\5

. 16.

"'

A

4ge Sh,,.ets"

.2.ar

coOatra,a

willtacei*Sfieets"

ame

ual practi

Materials Uk0' - In sttgato40consEA4ted visua
.-4fieet's`l, 2 Ond 4

184 k r

,

practift



- --Oct. 28 - Activity 22 - Reuse Orientation tott'o,
.1011ateria1s Used.- Activtty 19 packet ,

RepleTgame using same d c as stated
'.for Activity 19. .,
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Detail Discrimination in4'6oMetric
. '

Shapes and Outline Fllouree, Page.3

ACTIVITIES DESIGNED, CREASE A CHILD'S ABItITY TO DISTINGUISH
THE DETAILS'IN WiRKETZIC SHAPES/OUTLINE FIGURES

----Oct. 29 - Activity 23 - "MatAti Shapes"
.MaterialrUsed - Two Sets of Component 31

Shapes will be marked with a grease pencil
on the back to indicate the correct order
for the teacher.

---Oct. 30 Activity 24 - "Remember GaMe"
Materials Used - Visual File Card 6 (Visual PreliMinaries)

Activities will use objects, aria'the ob-
,

jects will be of close similarity.

---Oct, 31 Actiiiity 25 - "Change Game"
Materials Used - Visual File Card 12 (Visual Preliminaries)

- --Nov. 3 Activity 26 - "Set Matching Game"
Materials Used - Visual File Card 21 (Letter Order)

Component 33
,

- --Nov. 4 - Activity 27 u "Shape Twins"
th, Materials Used - Visual File Card 68 (Word Detail)

.i { '

't-

4 procedure 1 only

- --Nov. 5,- - Activity 28 - ' ietric Shapes/Outline, Eigures Twin",:-
/ \ r

s
,-------- Materials Used Reuse4ttivity 27 materials folder as

.-"//
\

deicribed on"Visual File Card 68.
,1 Procedure 4t- If class size is 13 or less,

activity wiel be an indlvidual one; if
class Size is 14 or more, activity wifl
be on'e, that is completed in pairs with
one student doing thmk activity and Ile

,-,,, student acting as a judge of the corritt-
'i, ness of the first child's choices. Stu-

f dents will then exchange rOles and pl.*
1

, the game again. n
,

.

--(Nov; 6. - Activi y'29 - "Outline Figures Lotto"

t

---Nov. 7 - Activity 30 - "Gec "itric Shapes Lotto.
Materi ls Used - Investigator constructed van/

4attria1.s Used - Investig r constructed game

,182-
4



---Nov. 10

---Nov. 10 -

---Nov. 12

Activity

Activity 32--

ow

Detail Discrimi n in Geometrid
Shapes and Outaine Figures, Page 4

"Geometric Shape Outline Pligure Nemory.Game"
Materials 4ed - Chalkboard*

- "Geometric Form/Outline Figure Double Match"
Materials Used - Investigator constructed game

Activity 33 7 "Geometric Form/Outline Figure Double Match"
,Materials Used - Investigator constrected'game.

If class size is 12\or less, the activity

r/ will be conducted'An pairs; if class
size is 13-18, act vity will be con-
ducted in groups o ; if class size is
19-24, activity 10111 conducted in
groups of 4; if class size is 25-30,
activity will be conducted in groups of 5.

- --Nov. 13 Activity44.- "Visual Practice Sheets" ,k4

Materia/s'bsed - Investigator constructed visual practice
sheets, designed to'increase children's-
ability to discriminate dethils in out-
line figures.

----Nov. 17 Activity 35 - "Visual Practice Sheets" ,,.

Materials Used - Investigator constructed visual practice

14
- --Nov. 18 -4pates MacGinitie Test

- --Nov. 19-Nov. 26 - PRS Test

- --Dec. 1 - Mail tests to me.
r

- --Mar0r22 - Gates MacGinitie

e;=--March 23,30 - RS,Test

4March 31 - Mair 8 t 0 me.

sheets, designed to increas
ability to discriminate det o-

'metric forms.

'-
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SCHEDULE FOR TEACHING THE ACTIVITIES IN THE EXPERIMENT

"Sept.

lk

ACTIVITIES DESIGNED TO INCREASE A CHILD'S ABILITY
TO DISTINGUISH THE ORDER OF LET"TERS

29 - Activity

- Actlivity

1

2

- Trdered Letters"
Materials.Used - Visual File Card 26 (Letter Order)

Ceme.A...t and rhanvti P oar d

- "Letter Shapes"
Materials Used - Visual ile Card 27 (Leihttrr Order

---Oct. 1 Activity 3 "Order Line Drawing" )Y.

M terials Used - Visual File Card 47 (Letter Order)
Reference to Visual File Card 34 (Letter

Order). .

---Oct. 2 Activity 4 "Letter Piq A Pair"
i Materials Used - Visual File Card 29 (Letter Orde.M.

Component 37 - Pick A Pair Letteft°
Omit activities referring to Pick, A Pair

Shape
Component 33

4

--=Oct. 3 Activlty 5 "Letter Order Lotto"
Materials Used - Visua). Flle Ca91 28 (Lettey Order)

Compone t 36 - btotto Board and Lett' s

Both Pr cedures 3,and 1 will be usecl in

this o der, if time permits.

-- Activity 6 - "Letter Order Lotto"
Materials Used - Visual File Card 28 (L4.,t ..gerder) ff

r(
Component 36 - Letter L; ,Board &'Letpers
Procedute 1 be con u &briefly.

4

wiJ.

mi- e Otiodc.cedure 2 will e for.th
ajority of the leson m

e

'j

7

Materials Used - Visual File Card 32 (Letter Order)
Visual Class Chart rv..7.
Yisual Prittice Sheets Ziand 5'

"Extra Help. Practice'Sheets"
Materials Us d - Visual File Card 35 (Letter Order)

Visual Practice°Sheets 6, 7, 13and
Clear Plastic Overlay

---Oct. 7 - Activity 7 - "Visual Cla15 Chart`IV"

- --Oct. 8

Oct. 9

-'Activity 8 7

All three Procedures will be used -A on
Visual Practice Sheet 6, 2 on Visail
Practice Sheet 7, 3 on Visual Practi*c'e
Sheet 13-ahd.14.

- Activity 9 - "Letter.Order Dominoes" .

Materials Used - Visual File Card .36 (Letier Order)
Component' 39 - Leter Order A Dominoes'7''
Procedure I used

4

.0^



---Oct. 10

---Oct. 13

---Oct. 14-

---Oct.,15

156

Letter Orientation/Word
Detail Activities, Page

- Activity 10 - "Letter Order Dominoes"
Materials Used - Visual File Card 36 (Letter Order)

Component-39 - Letter Order A Dominoes
Both Procedures 2 and.3 will be used, if

\./

- Activity 11 - "Turn Around Game" and "Letter Checking"
Materials Used - Visual File,Cards 50 & 51 (Letter

Clear Plastic Overlay

- Activity 12 - "Orientatibn Move It To Pr ve It"

time permits.

Activity lj -

Activity \IA.-

Orientat

Materials Used - Visual Fil Card 52 (Letter Orientation)
.Flannel Board
Component 32 - Felt Letters
Both Procedures r and 2 will,be used, if

time permits.

"Orientation Line Drawing"
Materials Used - Visual File Card 65 (Letter Orientation)

./1

"Same and Differ,entGame"
Materials Used -,VisualOile Card 54 (Letter Orientation) IC

Somponent 42 - Letter Orientation B Letter
lioth Procedures 1 and 2 will be used; if

time-Permits.
et.

---Oct. 17 - Activity 15 - "Letter Orientation Lotto"
Materials Used - isual Tile Card 55 (Letter Orientation)

omponent 43 - Letter Orientation B Lotto
Baard and Letters

4 Both Procedures 3 and 1, in this order,
ill be used.

---Oct. 241, Acti4ty 16 "Letter Orientation'L)otto"
Materials Used - Visual File Card 55 (Letter Orientation)

Camponent 43 - Letter'Orientation B Lotto.
Board and Letters

Procedurel will be continued and Procedure
2 added.

,

21 - Activity 17 - "Patience"

fl MateTialt Used

40111,
- Activ .6Paeience'

..,;e11ateriafi Used
g

I

1 8 5

- Visual File C rd 59 (Letter Orientation)
Pocket Ghart
Component 45,- Matching Letters
,Procedure 1 only will be usip.

- Visual File Card 59.4Letter Orientation)'
Pocket Chart
iComponent'45 - Matching ietters
ProdeduA 2 only .will be U.Sed.
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Letter Orientation/Word
Detail Activitiec, Page 3

- --Oct.'23 Activity. 19 - "Visual Class Chart VI"
Materials uorg - Visual File Cards 60 & 61 (Letter Orientation)

, Visual Class Chart VI
Visual Practice Sheets 8 & 17

Oct. 24 - ActivitX 20 - "Visual Class Chart VIII"
Materials Used - Visual File Cards 63 &At (Letter Orientation)

Visual Class Chart VII1'
Visual PraCtice Sheets 15 & 16

- -Oct. 27 -'..Aciivity 21 - "Letter OriiiatiOn Dominoes"
Materials Used - Visual File Card 56 (Letter Orientation)

Component ,44 - Letter Orientation.Zotipoes
Procedure 1 will be used if class size is

10 ott less.

Procedure 2 will be used if ,class size is
' 11 or more.

- --OCt. 2 - Activity 22 - "Extra Help: Pick A Pair"
Materials Used - Visual File Card 57 (Letter Orientation)

,Ditto of the Take-Home Balloon Game

dir Procedure 1 used only

$1 *

ACTIVITIES DESIGNED TO AREASE A CHILD'S ABILITY
TO4DISTINGUISH OE DETAILS IN WORDS

--.70ct. 29 Activity-23-- "Detail Dot"
Materials Used - Visual File Card 67 (Word Detail)

, Flannel Board
Component 32 - Felt Letters
Three §ellow dots
Procedures 1 and 2 only will be used,

'4

---Oct. 30 - Activi 4 - "Detail Line Drawing"
Materials Used - Visual File Card 71 Wowd Detail)

PrOcedures 1 and 2 will bensed, if
time permits.

- Activity 25 - "bet/al Word ;wins"
Materials Used - Asuit'file Cac.0 68 (dord Detail)

COmponent 46 -'Word Detail Twin Cards
Pocket Chart 44

Procedure 1 only will be used.

Activity 26 - "Detail Word Twins"
Ma(cOrials Used - Visual File Card

..

68 (Word Detail) \
,

Component 46 - Word Detail Twin Cards' \

Procedure.2 only - If class size iS 13 or i

Cptponent 5C
//

ii
legs, activitY will be an individual one;
if class size is 14 or more, activity

18Gwill
be One completed in groupS of two.

. . _
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Letter Orientation/Wm
4 Detail Activities, PaE

- --Nov. 4 - Activity 27 - "Wo d Detail Lotto"
rials Used - Visual File Card 69 (Word Detail)

Component 47 - Word Detail Lotto Board
and Letters

/IL

---Nov. 5 - Activity 28 - "Detail Pick A Pair"
Materials Used - Visual. le Card 70 (Word Detail)

Compone t 48 7 Matching Detallweards
Procedure 1 only

Nov. 6 Activity 29

.---Nov. 7 - Activity

---Nov. 10

--Nov. 11

'---Nov. 12

- Activity 31

Activity 32

"Visual Clas$ Chart VII"
Materials Used - Vidual Ftle Cards 72 & 73 (Word Detail)

Visual Class Chart VII
Visual Practice Sheets 9, 10 & 20
This activity is designed to complete
Visual Practice Sheets 9 & 10 only.
Students may proceed to Visfual Practice
Sheet 20'if thecomplete 9 & 10 early.

?;

Sheets!'

Visual File Cards 73_& 7,5 (Word Detail)
VisuaLPra,ctice Shee0, 18 & 19
Students begin or complete Visual Practic

Sheet'20, then proceed to work Visual-
Practice Sheets 18 & 19 individually
and independently.

,--"iival Practice
Materials Usedi-

- "Detail Triple Choice"
Materials Used - Visual File Card 76 (Word Detail)

Pocket Chart
, CO m *OhtWt

A
Car.ds

. .

4- "Double Match"
Materials Used* Visual File Card 770(Word Detail)

.Component49-- Double Match Cards
Ipicedure-1 only

,
- Activity 33:1i "Dbuble Match"

Materials Used - VisUal. File Card 77 (Word Det4i1 1,
Component 49 - Double Match Cara-
'Procedure 2 will be used - If class
s 12 or.less, activity will be con-

---Nov. 13 Activity 34 - "Memory Game"
MAterials Used - Visual FljtCard 79 (WOrd D

_Flannel Board
Component 32 - Felt Letters

size

ducted in4itirs; if class sIza is 13-18,
activity will bt conducted in groups of
3; it clads size is 19-24, activity will
be conducted in groups of 4, if class
size is.?57,31, activity will be con-
ducted in-4sroups of 5.

187
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Letter Orientation/Word 410

Detail Activities, Page 5

- --Nov. 17 - Evtivity 35 - "Visual Practice Sheet 21"
Materials Used - Visual File Card 83 (Word Detail)

---Nov. 18 - Gates MacGinitie Test - Mail to me.

---Nov. 19-26 - PRS Tipst,

- --Dec. 1 - Mail tests to me.

--March 22 - Gates MacGinitie Test

---MArch 23-March 30 - PRS Test

- --MArch 31 - Mail tests to me.

4

tt.

41NY
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Activity -- Visual Practice Sheets

Purpose: To give practice in decidi.pg which set ot shapes and/or figures
is identical to a stimulus set of shapes and/or figures.

a4OuP Size: Individual

Steps: Hold up )) copy of the practice sheet. Tell the Aildreti that now they will
each have a turn to took for the set of shapes Oai is the same as the

ok ringed set of .shapes.

Have each child write his name on each practice sheet.

Let thcf children work independently on the practice sheetS. As they work
walk around the room and check that they have understood the directions
and arc doing each row.

As the childreti Goish, correct their papers.

41,0

.189
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Activity 8 --Ceometric Shapes Dominoes

Purpose: To develop attentiveness to the or'der of shapes.

Group Size: Large group
4

Materials: Endued-Dominoes

Steps: Hold up a domino and point to the- line at the bottom. Tell,the children
that they shouldhold thedomino,so that this line will be at the bottom..,

&Put masking tape,on the-back of the domino'and p*OCfrc/ 'theithalkbedrd.

TelI the
-each set

of these

children that there are two sets of shapes'ou th s domillb. Circle%
of shapes-with your finger. Exiilain that you,will try to match one
sets of shapes to another domino.

Fick-uP another domino and say that you are going to plaeb it above the
firsNikilEg(to build a staircase. Point to the, two sets ofshapes that
are above and below each other and ask if these two sets of shapes match. 1
(The sha!,es should not match ..)

4.
.Explain that,since the two sets of shapes do not match, you cannot- leave.

'the domino Where if is.

Tell the children that you are going to try-ro puL the domino at the bOttom
of the staircase. Move the domino below the first domino-so that.it again
makes a staircase.

Point to the two sets of shapes that are aboVe nd below each other and ask
if these two sets of shapes are the sate. (Th shapes should match.).

Explain that since the two sets ofishapes are the same, you can ?Cave the ,

domino there.

4
Pick aaother domino and tell'the children that you are guirr.Otb add another
domino. Try the domino at the top of the staircase. Point cto the two sets
of"shapes that you have lust put above and below each other *d ask if these
two sets of shapes arc the same. (The.shapes should match.) Explain tha

T-81.31Qp these two St:J.; are the same, the domino can stay where'it is

Continue building the staircase, giving different children turns .to plitce a.
domino at the. top .and the.1 to c4mck to sec if-it can'stay there. If the',

domino cannot stay there, the c Ad should move it,if possible, tb the
-bottom or\s.eloct another domino t try. 0

r
...

Condone .giving children turns until you feel confident that the children
, can work independentlY.

,

, x

, .,

. . . ,

Pass.out dominoes. to each child.,. The,number of domiturs each child
receives.wiLP depend ou the si-ze of .the .dtal grcup.. .be sure-all.

children have ah equal our,r of ;iomint n." Each child will .then

coactruct his own domino vtlirectse, A I

,;
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ctivity 10-n0u6.1ue Figure Order
/Visual PyacticeiSheet 2
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ctivity 12--Out line Fir,nre Detail
Diseriminotio'n

Usual Practice Sheet 2

Directions : Draw a ring around - .; .175
the shape that looks .

40,th'eeUme a th.c ringed si-s:14ape
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Act way LiOut 1 ne Fignrc De tall
Discrimination '

: Vtsual Practice Sheet I ,

#

Directions: Draw a ring around
the shape that looks .

the same as the ,ringed sha

e,
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Activity 13--Geometrit. Shape Detail' Dirpctions: Draw a ring around
177/

Discrimination.' the shape that looks

Visual Practice Sheet 1
1

the same as the ringed shape.4+.
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Ac.tivity 13Geometrie Shape
\'N Discrimination

Nisual Practice Sheet 2

,

Directions:, Draw a ring around
the shape that. looks '

the 'same as tkp ringed sha

.
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:tivity 13Geometric Shape Detail
Discrimination

Lsual Practice Sheet 3

,
NV.

Directiphsr_ Draw a ring a rounu 179
the 'shape that looks-
-the same "as the ringed shape.
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Activity --Geometric SIfiipe Lotto

Purpose': To develop,atte.mtivencss to the order Wlphapes

Group Size: Large group

Materials: EnOosed Lotto Boards (One Lotto Board per:student)

Lotto 'cards.

tSteps:

Nif

Give each child a Lotto-board and have i chilren Sii inegra6P f'

four.

One ild in each group of four Places the Lotto cards fachown in the
center:of th pla*ng area. .

. - .
, ,

EaCh Child draws'cards from the-pile at his or her awn pace, apd places

them on his or he"r board so that the shdOes on thel,cards match the

tc
shapes..on the boari. If a, child is unable to"matc a card to any

empty apquare on his or her board, he or she should Trn the card to
the pile apd draw a different card.- .

Each child should Continue to draw cards until his or her board is
'filled.

If there Are enough materials children may play Lotto
°groups of three, in pairs, or individually rather than grouPS,

of four. As a variatfon,,have the children play for a,winner.

el They can take turns drawing cards and matching.them to their
-) board. If a child places a card on the wrong square or cannot/

.match,a catd td'any of his or her empty squares, he or she shoilld

return the card,tothe center. Then it is the nexEChild's tu n
The firSt child-to fi a board is. the winner. HoweVer, each

,child,sh9uld continue to play until his or 5er board is

-11
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Activity 27 - GeoMarric Forms and Outline Figures Twins

Petpose: To develop attentiveness to each shape in a series

Group size: 1,a.e group

Mate'l;)le:. Enclosed card's-

Chalkboard ledge . L

Steps: Tell the children that they are going to play a new game today.

Show Ole children the deck of Twins.cards. Point to the card and

%aak if.,anyone knows what a twin is. Discuss this. Then explain

that when ewes, 'series of shapes looklexactly.thersame,,you will call

them twiA.
.

Hold up a'card on which the two shapes are different. Ask the

children if the tig shapes are twins or not; Explain why the

shaper are' different. Put the card on the left side of the

chalk board.. Say that, you will always put cards with shapes

that are not twins in this plaCe.

Hold up a card on which the shapes are the same. Ask the children

if the shapes are fWins or not. Place the card on Ole right

side of:the chalk ledge. Say that you will 43uS all the cards with

shapes that are twins in this place.

Put the pile of cards shape side down. Call on a child to draw the

--. top card, lurn it over, and say whether or not,the words are the

same. Have him or her tell you which, pileif ca s to put it,in.

1Give three or four children turns draw the top card of the deck,

turn it over, say whether or not.t shapes are twins, and place

* the card in the correct pile.

.4

14

4

_2 1
1

187
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Activity 28 - Geometric Forms4tuad Outline Figures Twins, Procedure 2

Purpose: To develop attentiveness tO each shape in a series

.- Group.size: Small gtoup or individual

Materials: Enclosed cards

Steps: The child mi#es the cards and puts therishape side dovin in a'pile.

The. child $urns over the top card and decides whether the two
forms on tkF card are eke same or different. -

The.',child sorts the cardt, putting all those that have two words
that are the same in one pile'and all those that have two words
that are different in another pile.

Note: If a child has difficulty, -you may aid with a few cards.

v,
217
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Activity 33 - Gebmetric Form/Outline. Figure Double Match, Procedure 2

Purpose: To develop attentiveness to all the shapes in a series of shapes

Group Size: Sma1.1 groups

Materials: Enclosed Double Match Cards

Steps: Give each child a Double Match board and have the children sit

in groups of four.

One child in each group place's the cards facedown in the cente

of the playing area.

Each-child dvws cards from the pile at his or her own.pace and.:
places them orlOhis or her board so that the two words on the.' apace..,

-of the board so that the tw6 words on each card match the word Shapes

on the larger blue board.) If a chfld is unable to match a card,

to any empty square, he or she should return the card to the pile

and draw another card.

,ELIOII player draws cards until his or her board is filled.

Note: If, there, are enough materials, children may play Double Match in
small groups of three, in pairs, or individually rather than in

groups of four. Each small group, pair, or individual child
should then be given one deck of cards.

Children can also play for d! winner: first one to complete his card.

222
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APPENDIX B

PREREADING SKILLS TEST
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Preread in
SkH
Tesis

Name

170

Date of Testing

Richard L. Venezky, Ronald C. Leslie, Marga R. Kamm, and Susan D. Pittelman

Adapted from the Skills Tests published by
Encyclopaedia Britannica Educational Corporation
as a component of PRS, the Pre-redding Skills

Program.

Developmental Copy

@1975-The Board of Regents of the University of Wisconsin System for the Wisconsin Research and
Development Center foi Cognitive Learning 227
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V usual ost: Letter Urder rugu
200

av nd
,

va av

ash has ash hsa,

ek - fe np

kr 4

but ubt tubt b

orb 'bro orb
F

rob

tre ert /ter tre

au au
,

ua oe

p1
220
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Pogo 4 Yiival Test: Letter Order 201 .

sap
,

sria pos sap

mn

ans sna ans san

.two two tow owt

fy ps sp

me Up .em me

iep ien ine nei

ka ak en
230



Visual l est: Letter Orientation l'ogt
202

231



Page 6 Visual Test: Letter Orientation 203



VisUal Test: Word Detail Pal
204

rip nip rip rim

avid aver arid avid

bank lank b k bank

cage cage sbge cape
0

vow wow vex vow

vine viw vine fine

erg ern\ern

ha e hare
233

fa e hale



age 8 Visual Test: Word Detail

ode ode oke ide

foul fowl foul four
..

wide wife tide wide

hart hart part hurt

Cvn;re mare nnio.47.9 morn

dog d g dug dot

o oat apt opt

wart wct
234

waif
_

wait
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APPENDIX C

EXAMPLE OF SCHEDULE FOR TEACHING THE ACTIVITIES IN THE EXPERIMENT AS

COMPLETED BY MRS. GRACIE RHYNE

235



SCHEDULE FOR TEACHING THE ACTIVITIES IN THE EXPERIMENT

ACTIVT IES DESIGNED TO INCREASE A CHILD'S ABILITY
TC DISTINGUISH THE ORDER OF LETTERS

- --Sept. 29 - Activity 1

---Sept. 30 - Activity 2

---,-Oct. 1 - Activity 3

--Oct. 2 - Activity 4

---Oct. 3 - Activity 5

---Oct. 6 - Activity 6

---Oct. 7 = Activity 7 -

---Oct. 8 -'Activity 8 -

"- "Ordered Letters
Materials Used - Visual File Card/2-6 Aetter Order)

Conpnwokt 3a, and F.Icti.r.e.1 Poord

- "Letter Shapes"
Materials Used - Visual File Card 27 (Letter Order)

etAtrie (.0( /

- "Order Line Drawing"
Materials Used - Visual File Card 47 (Letter Order)

Reference to Visual File Card 34 (Letter,
Order)

- "Letter Pick A Ddle
Materials Used - Visual File Card 29 (Letter Order)

Component 37 - Pick A Pair Letters
Olait activities referringlo. Pick A Pair

4'Y4:,..nent 33

- "Letter Order Lotto"
Materials Used - Visual File Card 28. (tettet.0iiderY

Component 36 - Lotto Boardsand Letters
Both Procedures 3 and 1 will be used, in

this order, if time permits.

- "Letter Order Lotto"
Materials Used - Visual File Card 28 (Letter Order)

Component 36 - Letter Lotto Board & Letters
Procedure I will be continued briefly. Pro-

cedure 2 will be implemented for the
majority of the lesson time period.

"Visual Class Chart IV"
Materials Used - Visual File Card 32 (Letter Order)

Visual Class Chart IV
Visual Practice Sheets 4 and 5

"Extra Help: -Practice Sheets"
Materials Used - Visual File Card 35 (Letter Order)

Visual Practice Sheets 6, 7, 13 and 14
-Cleat Plastic Overlay
All three Procedures will be used - 1 on

Visual Practice Sheet 6, 2 on Vival
Practice Sheet 7, 3 on Visual Practice
Sheet 13 and 14.

---Oct. 9 - Activity 9 - "Letter Order Dominoes"

A Materials Used - Visual File Card 36 (Letter Order)
Component 39 - Letter effder A Dominoes
Procedure I used

236
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--4-ct.

--7,0ct.

."
A.--Oet.

10

13

14

- Activity 10

- Activity 11

-Activity 12

Letter Orientation/Word
Detail ActivIties, Page

"Letter Order Dominoes"
Materials Used - Visual File Card 36 (Letter Order)

Component 39 - Uetter Order A Dominoes
Both Procedures 2 and 3 be used, if

time permits.

- "Turn Around Game" and "Letter Checking"
Materials Used - Visual File Cards 50 & 51 (Letter Orientit

Clear Plastic Overlay

- "Orientation Move It To Prove It"
Materials Used - Visual File Card 52 (Letter Orientation)

Flannel Board

ref/'

Component 32 - Telt Letters
Both Procedures 1 and 2 will be use , if

time permits.

---Oct. 15 - Activity 13. - "Orientation Line Drawing"
Materials Used - Visual File Card 65 (Letter Orientation)

-1.a.Oct. 16 - Activity 14 - "Same and Different Game"
Materials Used - Visual File Card 54 (Letter Orientation)

Camponent 42 - Letter Orientation B Letter
Both Procedures 1 and 2 will be used, if

time permits.

---Oct. 17 - 4V.I.ivity 15 - "Letter Orientation Lotto" -

Materials Used - Visual File Card 55 (Letter Orientation)
Component 43 - Letter Orientation B Lotto
Board and Letters

Both Procedures 3 and I, in this order,
will be used.

---Oct. 20 - Activity 16 - "Letter Orientation Lotto"
Materials Used - Visual File Card 55 (Letter Orientation)

Component 43 - Letter Orientation B Lotto
Board and Letters

st, Procedure 1 will be continued and Procedur
2 added. 1

//(
- - -Oct. 21 - Activity 17 - "Patience"

Materials Used - Visual File Card 59 (Letter Orientation)
Pocket Chart .

Camponent 45 - Matching Letiers
Procedure 1 only will be used.

---Oct. 22 - Activity 18 - "Patience"
Materials Used - Visual File Card 59 (Letter Orientation)

$.7Pocket Chart

Component 45 - Matching Letters
Procedure 2 only will be used.,; e/I.e) f.tc.--

d 2. 237
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---Oct.

---Oct.

e-Oct.
Pie

gitt

23

24

27

Letter Otientation/Word .

Detail Activities, Page 3

- Activity 19 -s"Visual Class Chart VI"
Materials Used - Visual File Cards 604 61 (Letter Orientation)

Visual Class Chart Vi
Visual Practice Sheets 8 & 17

- Actiiity 20 - "Visual Class Chart VIII"
Materials Used - Visual File Cards 63 & 64 (Letter Orientation)

Visual Class Chart VIII
Visual Practice Sheets 15 & 16

- Activity 21 - "Letter Orientation Dominoes"
f Materials Used - Visual File Card 56 (Letter Orientation)

I , CamOonent 44 - Letter Orientatiou Dominoes
I ck.,-,/%x-c. Procedure l'will be used if class size is/.

10 or less.
Procedure 2 will be used if class siie is

11 or sore.

----Oct. 28 - Activity 22 7' "Extra Help: Pick A Pair"

.
Materials Used - Visual rile Card 57 (Letter Orientation)

Ditto of fhe Take-Hame Balloon Game

17 Di/1 a 11- /,
Procedure 1 used only

,>

:It. .1;1 ,:t c?
- L- r

ACTIVITIES DESIGNED TO INCREASE A CHILD'S ABILITY
TO DISTINGUISH THE'DETAILS IN WORDS

t//---Oct. 29 -- Activity 23 - "Detail Dot"
Materials Used - Visual File Card 67 (Word Detail)

Flannel Board.
Component 32 - Felt Letters
Three yellow dots

et0r.fr
Procedures 1 and 2 only will be used.

,---Oct. 30 - Activity 24 - "DetailLine Drawing"
Materials Used - Visual File Card 71 (Word Detail)

Procdurecs 1 and 2 will be used, if
time permits.

i.=-Oct. 31 - Activity 25 - "Detail Word Twins"
4 Materials Used - Visual File Card 68 (Word Detail)

Zov. 3'

Component 46 - Word Detail Twin Cards
Pocket Chart
Procedufê 1 only will be used.

Activity 26 - "Detail Word Twins"
Materials Used - Visual File Card 68 (Word Detail)

Camponedt 46 - Word Detail Twin Cards
Component 50
Procedure 2 only - If class size is 13 or

less, activity will be an individual one;
if class size is 14 or more, activity

238 will be one completed in groups of two.
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Letter Orientatiqn/Wor
Detail Activities, Pag

C.)

- --Nov. 4 - Activity 27 - "Word Detail Lotto"
Materials Used - Visual File Card 69 (Word Detail)

Component 47 - Word Detail Lotto Board-
and Letters

- --Nov. 5 - Activity 28 -'"Detail Pick A Pair"
Materials Used - Visual File Card 70 (Word Detail)

Component 48 - Matching Detail Cards
Procedure 1 only

- --Nov. 6 - Activity 29 "Visual Class Chart VII"
Materials Used VisualiFile,Cards 72. & 73 (Ward Dptail)

Visual.Class Chart VII
Visual-Practice Sheets 9, 10 & 20
This activity is deeigned to complete
Visual Practice Sheets 9 & 10 only. .

Students may proceed to Visual Practi4

/
Sheet 20 if they complete 9 & 10 early.,

---Nov. 7 Activity 30 "Visual Practice Sheets"
Materials Used - Visual File Cards 73 & 75 (Word Detail)

Visual Practice Sheets 20, 18 &JO
Students begin or complete Visual Practic

r- Sheet 20, then proceed to work Visual :

Practicd-Steets 18 & 19 individually

---Nov. 10

---Nov. 11

---Nov. 12

and independently.

- Activity 31 - "Detail Triple Choice"
Materials Used - Visual File Card 76 (Word Detail)

Pocket Chart
Componavvt ekoitt. Cards

Activity 32 - "Double Match"
Materials Used - Visual File Card 77:(Word Detail)

Component 49 - Double Mafch Cards
Procedure 1 only

Activity 33 - "Double Match"
Materials Used - Visual File Card 77 (Word Detail)

\:P

---Nov. 13 - Activity 34 - "Memory G;me"
Materialo Used - Visual File Card 79 (Word Detail)

Flannel Board
Component 32 - Pelt Letters

Component 49 - Double Match Cards
Procedure 2 will be used - If class size

ii 12 or leso, activity will be con-
ducted in pairs; if class size is 13-18
activity will be conducted in groups of
3; if class size is 19-24, activity will
be conducted in groups of 4; if class_
size is 25-31, activity will be con-
ducted in-groups of 5.

239



,--Nov. 17 -

- - -Nov. 18 -

-- -Nov. 19-26

4

211

Letter. Orientation/Word
Detail Activities,.Page 5

."Visual'Practice Sheet 21"
.Materials Used-- Visual File Card 83 (Vord Detail)

Gates MacGinitie Test - Mail to me.

- PRS Test
: t

- )1.! (.)..

---March 22 - Gates MacGinitie Test

--March 23-March 30 - PRS Test

--March 31 - Mail tests to me.,

mr.

240
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APPENDIX D

TEST FOR DIFFERENCE BETWEEN TWO PROPORTIONS WHEN NUMERATOR IS SMALL

AND DENOMINAT6RIS LARGE

- .

6

211
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The following discussion was included as an appendix to this

study as it can not be located in English textbooks. It can be

found in Pfanzagl and Puntigam, "Aussagen Duber den quozienten Zweier

Poisson parametr und deren anwendung auf ein problem der", Biometrk-.

Zeitschrift, 1961, pp. 135-142. Part of the discussion.of

use of this test for statistical analysis also appears in a paper

by A. W. Kimball, "Confidence intervals for recombination

experiments with microorganisms", Note 156, Biometrics 17, 1961, pp.

150=153. The basis for the following discussion and the example

used as illustration were taken from Statistics From Scratch, Third

Edition (in press) by Peter Nemenyi, Sylvia K.Dixon and Nathaniel B.

White, Jr., San Francisco, California.

If the proportion rate in the general po.u',.tion (in the absence
0

ol the treatment) 4g known from long experienc , almost exactly)

1 per 1000,.,thed the test'for equality of proportions adhers to the

formula:
-rad

.001. But if the proportion rate with treatment

and the proportion rate wIthout treatment are both unknown, then a

new problem in analysis arises. Two populations with unknown

"mutation" rates p
1
and p

2

from the first population yields a
1

For example, a sample of n
1
births

mutations and,a sample of n2 births

from the second yields a2 mutations. Presumable the rates observed in

the first sample, al/nland the rates observed in the second sample,

a
2.

/n
2
won't be exactly equal. They could, however, be different by

chance even if p = p2. The question of analysis becomes: Are

al /n1 and a2 !n2 sufficiently different to convince us that pl is

not equal to p 2?

242
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If the rates weren't so small, we could use the method based on the

a
normal approximation and compute 1 a2)Jg R

Z
1 n2

*:

*NV"

the enominator is
;1-)P(1 p)
2

The standard error in

with the pooled estimate

+ a2)/(ni

substituted in for the unknown (supposedly common) p. Then rejection

of equality could be based on the normal table. But mutation rates or

proportions are very small fractions of the total and the normal

approximation is inaccurate.

When two counts (a
1

and
2

) with Poisson probabilities and

the null hypothesis says that two Poisson probability distributions

have means n
2
p and ni p (same p both times). Under these

conditions, it turns out that the conditional probability of a

mutations in Sample 1 given the total number of metations al +

in both samples is a binomial probability, that is,

4 probability of the general form:

of the sample size n and
n1 + n2

82

- p) , but with a
1

+ a
2

La placc

in place of p.
p.

n
2

(Thia makes 1 - p =
n
1
+ n

2

a
1
plays the role of a. In other words, conditional Pr(al mutations

a + a nl al n2 a2

ample 1 51yen al + a
2
mutations in all) E-(

1 2 )(
nl + n2)

(n + n ) .

1 1 2

213 (
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J

. The null hypothesi Iys, any one of the n births in Sample 1

(Control for Hypothesi .J$ and Treatment with Geometric Shapes for

Hypothesis 7) is ju t as likely to be a mutation as any one of the

n births in Sample 2.
2 Therefore picking any of the.mutations at

random, one should have a probability

n1

ni
+ n2

of ;:vining from Sa41e 1. PiCk al + a2 mutations at

nmdom: then the probability ofnone of them coming,from Sample I should be

( 4 1 ) 1 2
, the chance of one comiAng from Sample I should be

,

+ no.

a2 n1 1 al al a 2 1

1

even above.

b.

244

and so on, following the Iormula )


